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EXECUTIVE SUMMARY
| ntroduction

Five years of the Area 5 and 6 “pilot” mark-seleetChinook salmondncor hynchus

tshawytscha) fishery, including the monitoring/sampling prograineeded for evaluation of the
fishery, have been completed. This multi-year repas been produced to review achievement
of the purpose for implementing pilot selective @iuk fisheries in Areas 5 and 6 during the
2003 through 2007 seasons. The pilot fishery peps:

“The purpose of the ‘pilot’ fishery is to colleetformation necessary to enable
evaluation and planning of potential future marlestve fisheries. The ‘pilot’
fishery provides a basis for determining if theada¢eded to estimate critical
parameters can be collected and if the sample szesed to produce these
estimates with agreed levels of precision can hbstecally obtained.”

These monitoring and sampling programs were dedigmeollect and provide data to estimate
the following parameters:

* the mark rate in the fishery;

» the incidence of partial adipose clips;

» the number of fish retained or landed;

* the number of unmarked fish released;

* the number of unmarked fish retained;

» the number of marked fish released,;

* the number of the Chinook encounters that are loflegal size;

* the stock composition of the mortalities;

» estimates of marked and unmarked mortalities obt#sindex tagged (DIT) and other
CWT stocks.

With the exception of partial adipose-clip inciderfoullet 2) and DNA-based stock composition
(bullet 8), we evaluate each of the above parameters imthis-year review document.
Additionally, we present analyses of several off@ameters of significance to the evaluation
and future management of selective Chinook fiskerie

This report was completed by WDFW, while incorporgtextensive review and input from the
Tribes. We review and analyze results of the moimiggsampling program to evaluate if the
intended objectives have been achieved. Thesetolgs include: 1) collect information
necessary to enable evaluation and planning ofdytatential Chinook mark-selective fisheries;
and 2) determine if the data needed to estimatieadrparameters can be collected and if the
sample sizes needed to produce these estimateagvéhd levels of precision can be
realistically obtained.

During the summers of 2003 through 2007, a selec@ikinook recreational fishery was
implemented in waters of the Strait of Juan de Faclading Marine Area 5 and the western
portion of Marine Area 6 (hereafter: Areas 5 and Bach year the fishery was scheduled to start
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in early July and run continuously until either tieta of harvested Chinook was attained or a
set number of days was reached, whichever canie Mrgglers were allowed to retain two
marked (adipose fin clipped) Chinook salmo@2* (56 cm) as part of their daily limit, and were
required to immediately release, unharmed, any ukedaChinook caught. During the Chinook
Selective Fishery anglers were also allowed tangiak (O. gorbuscha), sockeye ©. nerka),

and marked hatchery coh@.(kisutch) salmon.

M ethods

During the summers of 2003 through 2007, we implaet separate sampling programs in
Areas 5 and 6 in order to collect the data necgdsagstimate daily estimates of total catch
(landed and released) and total effort which cda@leétxpanded to weekly, monthly, and
ultimately season-total values. Our sampling peogmcorporated comprehensive and
complementary data collection strategies, includinglockside-based angler interviews and
catch sampling (“creel sampling”); 2) on-the-watdal (instantaneous) effort surveys; 3) test
fishing; and 4) voluntary reports of completed drjpovided by charter boats and private
anglers.

Results

Creel Sampling Results

Over the 5 years of study, the combined Areas Saafighery lasted from 30 to 49 days. The
harvest quota was obtained each year, except fi%. 20otal fishing effort averaged 22,000-
34,000 angler trips per year (angler trips and ensghre used interchangeably throughout the
document) and varied as a function of season lesgtircatch fishing success. Chinook harvest
ranged from 2,078 to 4,096 and was within 5% ofgheta during years when it was met. On
average, 81% of the Chinook harvest occurred iraAre Estimated total released Chinook
encounters ranged from 6,408 to 14,841, the mygjofitvhich occurred in Area 5 each year.
The number of Chinook released for every Chinoakésted declined by ~50% (from 4.2 to
2.1) across the five years of the fishery. Chinbakvest per angler (C/F) ranged from 0.06 to
0.19 and averaged 0.13 for all 5 years. For glllg harvestable salmon species combined (i.e.,
Chinook, coho, and pink), C/F ranged from 0.18.&1fangling effort appeared to be correlated
with total (all salmon species) C/F but not C/Fdoly particular salmon species.

Based on dockside sampling of landed catch anceangported release estimates for known
mark-status Chinook, overall Chinook mark rategdle+ sublegal) were consistently higher in
Area 6 than Area 5 and increased consistently 2668 (0.24) to 2007 (0.45). The percentage
of harvested Chinook that were unmarked (subleigaland legal-size) ranged from 0.14% to
3.03%.

During the five seasons, dockside samplers meashiedéngths of 3,517 Chinook. Harvested
Chinook in Area 6 were signficantly larger thangbdaken in Area 5. Over 92% of the Chinook
harvested were legal-size and marked; 4-7% of @itnarvest was sublegal-size and 0-3%
were unmarked.
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Test Fishery Results

Test boat samplers averaged 37 days on fishingadignn Area 5 and 40 days in Area 6,
yielding over 1,000 Chinook encounters. Samplistefl predominantly using downriggers
(>69%), as this was the predominant private-flesttimg mode, and caught over 90% of their
Chinook using this method. Season-total Chinoaoanters averaged 266 for the pooled areas
and total mortalities attributable to test fishiragged from 25 to 82 annually. The majority of
Area 5 test-fishery encounters were legal-sizeepixduring 2003; Area 6 encounters were
almost exclusively legal-size. Test-fishing datdicated that marked proportions were higher in
Area 5 than in Area 6 in all years; Area-5 marlesahcreased over the last 5 years but showed
no apparent trend in Area 6. Although Chinook metdtus/size proportions differed markedly
between areas, both showed progressive increasies iegal-size and marked proportion over
the course of the study. Chinook encountered $tylteats were significantly larger in Area 6
than in Area 5.

Voluntary Trip Report Results

The number of Chinook reported on Voluntary TrigpBes (VTRS) varied dramatically over the
5 years of the fishery, ranging from 37 (2006) 18 22003). VTR-based estimates of legal-size
Chinook mark rates ranged from 20 to 100% and laimo test boats, VTRs suggested that this
value was higher in Area 6 than Area 5. FurthdR¥ indicated that very few (< 20%)
sublegal-size fish were present in Area 6. Markeghkl-size Chinook release rates estimated
from VTRs ranged from 0 to 14% and averaged 5%lioyears and both areas.

Encounters and Total Mortalities

Annual encounter estimates for both areas combimeged from 8,558 to 18,662 using Method
1 and 6,362 to 13,476 using Method 2. Method-imedes of total encounters for the combined
areas were consistently higher Method-2 valuesligrears. Season-total mortality estimates
(harvest and release) for the pooled areas ramged3,465 to 6,356 using Method 1 and 3,078
to 5,449 using Method 2. Estimated total (bothhrads) unmarked encounters and unmarked
mortalities generally declined across the 5-yeaadlysperiod. The ratio of unmarked mortalities
(Method 1 or 2) to harvested marked legal-size @dkrdropped steadily from 2003 through
2007, e.g. from 0.73 to 0.32.

CWT analysis

Over 540 coded wire tags (CWTSs) were collectedrdyutine Areas 5 and 6 selective Chinook
fisheries. Puget Sound and Columbia River stooksributed the highest proportion of CWTSs.
Only five of the recovered CWTs were from stockigioating from rivers on the Washington
side of the Strait of Juan de Fuca. The numb&anible Index CWT recoveries ranged from 33
to 41, which translates into an unmarked DIT mdstastimate that ranged from 11 to 16.
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Enforcement

The number of contacts made by enforcement offiGrged from 439 to 846 annually. Of
those contacts, the proportion with sublegal-siben@ok was less than 0.01 for all areas and
years. The proportion of contacts with unmarketh@bk ranged from 0.00 to 0.03.

SECTION | SUMMARY AND DISCUSSION

Catch and Effort

The Areas 5 and 6 selective Chinook fisheries wleren by catch rate. During years that
fishing was good, angler trips were up; during gdhat fishing was poor, angler trips were
down. Surprisingly, the Chinook catch rate doesappear to be the main factor, but rather it
appears that the overall salmon catch rate is #ia factor responsible for how many angler
trips are expended each season.

Selective fisheries effort was higher than effartidg previous non-selective periods. For 2006
and 2007, the selective fisheries effort in Areaas lower than the effort in 2001, but was
higher than the effort in 2002. Results of thigdgtsuggest that given the low catch rate of coho
in 2003 through 2007, the addition of the selec@nook fishery increased effort (angler trips)
in each year of the fishery relative to what effwduld have been without the selective Chinook
fishery. Effortin Area 5 increased over what wasn during the 1994-2000 period, when no
Chinook retention was allowed and coho fishing wlased at times. However, effort was
considerably less than that seen for the 1984-p@88d. Effort in Area 6 does not show an
increase compared to the 1994 through 2000 pefEkning a selective Chinook season did not
increase effort to levels that were higher thaewan near historical values.

Another issue that concerned managers and anglerg@implementation of the 5/6 fishery
was whether or not Chinook salmon mark rates wbalddequate for successful fishing under
mark-selective regulations; legal-size Chinook nratks for 5/6 have been good and increased
in recent years. Anglers have been able to ré@da of all legal-size Chinook encountered.

Average daily havest has ranged from approximdi@l{o 115 fish per day. For future fisheries
planning, assuming 100 Chinook harvested per daydudoe a good conservative estimate.
Assuming 100 fish harvested per day for a thirty-fishery would equate to 3,000 Chinook.
For comparison, if the actual number harvested Mé#sfish per day (the highest value
observed), the harvest would be 3,480 or 16% dweptedicted value.

CWT Analyses

Based on CWT recoveries, the Area 5 and 6 sele€Cineook fishery appears to impact mainly
Puget Sound and Columbia River stocks. For Stfaluan de Fuca hatchery stocks, less than 1
percent of all CWT recoveries occur in Washingtecreational fisheries; in contrast, nearly 29
percent of the recoveries occurr in Canada andkAlaBased on our estimates of unmarked DIT
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Chinook mortalities, the overall bias introducedite CWT program due to this fishery is
extremely low.

Enforcement Compliance Compared to Creel Compliance

For most areas and years, creel-survey resultestigghigher proportion of either unmarked or
sublegal-size Chinook retention than enforcememnts indicate. However, both creel survey
and enforcement data suggest compliance was h@gt (uring all years and in both areas).

SECTION I1: Assessment of the selective fishery sampling program and analysis methods

Sampling intensity-related questions:

In general, we successfully met sampling objectiviearing the five study years, the precision
of both harvest and effort estimates approacheskoeeded the 0.15 precision objective.
Sample-size objectives for dockside encounters (100nth) were met in most cases, the
exception being Area 6 (2005-2007 during AuguSteekly sample rates fish examined /
estimated harvest) exceeded the CWT sample-rate,gaaging from 0.154 to 0.544 in Area 5
and 0.162 to 0.777 in Area 6. At the season-tetadl, sample rates ranged from 0.227 to 0.276
in Area 5 and from 0.326 to 0.558 in Area 6. Hindkst-fishery sampling objectives were
generally well met in Area 5, but not Area 6.

Comparing Private Fleet, Test Fishing, and VTR data

A key assumption of our monitoring program is ttegt test-fishery and private-fleet encounter
composition (i.e., frequency by size/mark-stat@ss) is the same (Assumption 6). To evaluate
this assumption, we compared the mark rates, leagthmark-status/size composition of fish
caught by the private fleet (from creel surveys "i@Rs) and and test fishers.

Length—frequency distributions (for legal-markedr@ok) were similar when compared
between test fishery and creel samples within amedsyears, but remarkably different when
compared between areas and within sampling metlnodiyears. Thus, while both the test
fishery and fleet “sampled” legal-marked Chinoolaimanner that could discriminate gross
differences between areas, they produced statlgtindistinguishable length results within
areas. Mark rate and mark-status/size comparesuits were more variable than those from
length comparisons. First, overall mark rateswested from creel surveys occasionally differed
with those estimated from both test-fishery and \WidRasets during most years in Area 5, but
only one year in Area 6. Second, test-fishery dm& mark-rate estimates differed infrequently.
Third, for the majority of area-year combinatiolegal-size Chinook mark rate estimates
produced from test-fishery and VTR data were dtasily indistinguishable. Finally, mark-
status/size comparisons suggested similarlity bextvggoups but produced inconsistent results.

10
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Estimation of Total Encounters, Method 1 versushddt?

To determine whether Method 1 or Method 2 proviaesore accurate estimate of total Chinook
encounters in selective fisheries, we evaluadedlethod-1 and -2 total-encounters estimators
and their associated assumptidnsthe sensitivity of estimators to assumption \tiolas, and
iii) the validity of assumptions based on indirectieatdons using empirical data. Method 1
(M1, sum of creel-based estimates for all Chinootoeinters categories) and Method 2 (M2,
creel-based estimate of legal-marked Chinook lamaéch expanded by test-fishery legal-
marked proportion) differ computationally and innte of the assumptions they require for
accurate encounters estimation. M1 accuracy rehdabe ability and/or willingness of anglers
to accurately recall and/or report caught-and-ssdaChinook encounter8ssumption 3). The
accuracy of M2 estimates depends on whether camglers report all legal-marked Chinook
encounteredAssumption 5) and the extent to which the size/mark-status amsitijpn of test-
fishery encounters mirrors that seen by privatdeaadAssumption 6).

Our M1 vs. M2 sensitivity analysis revealed thatvhen Assumptions 3 and 5 are not met, M1
and M2 estimates are affected similarlyestimates are most sensitive to Assumption 6
departures, anili) due to compensating effects, M2 has the potetttigield accurate
encounters estimates when both Assumption 5 ame Brgerfectly met. Next, we considered
available empirical evidence to gauge the plaugrolf Assumptions 3, 5, and 6. For
Assumption 3 (“Anglers accurately report releasé&ithGok encounters”), we reviewed pertinent
literature, considered patterns in M1 relative t2 &timates, and inspected raw interview data
(i.e., release—frequency distributions). Baseths) we concluded that Assumption 3 is
unlikely to be perfectly met—particularly duringghi-encounters periods—and that in general
anglers probably over-report released Chinook emens. Though few data exist for evaluating
Assumption 5, available information suggests thest violated to a minor degree. Based on
voluntary trip reports, we estimate that anglery nedease approximately 5% (range: 0-14%) of
the legal-marked Chinook that they encounter. IBinae considered the likelihood of meeting
Assumption 6 in our test fishery vs. creel/VTR camgon described above. This evaluation
suggested that Assumption 6 is reasonably metitkas 5 and 6 sampling program.

FRAM Performance in Selective Fishery Planning

FRAM predictions were relatively accurate for theeA 5 and 6 selective Chinook fishery.
Whereas estimated marked legal- and sublegal-$izeoGk catch often exceeded FRAM
predictions, unmarked legal-size Chinook catch nexeeeded predicted values. Unmarked
sublegal-size fish exceeded the FRAM predictioesdharvest) in 3 of 5 years. Total
unmarked landings were 1 to 26% of FRAM predictions

For encounters, Method 1 estimates exceeded moeldicpons in 4out of 5 years for marked
legal-size and 1 out of 5 years for unmarked sw@teige fish. Despite the fact that Method 1
estimates arelikely biased high (see M1 vs. M2 section), estimated total unmarked Chinook
encounters never exceeded FRAM predictions. Method 2 estimates of total marked legal-size
encounters exceeded FRAM predictions less freguenibtal unmarked encounters estimates

11
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(Method 2) never exceeded model predictions, thaugharked sublegal-size encountes did so
in 1 year. For mortalities (harvest + release aliy), Method 1 estimates exceeded FRAM in
most cases for marked legal-size and total maristdahd in one year for marked and unmarked
sublegal-size fishDespite the fact that Method 1 estimates are likely biased high, estimated
total unmarked Chinook mortality never exceeded FRAM predictions. Across the four
mark-status/size categories, comparisons of Methmabrtality estimates with FRAM

predictions yielded similar results as the encagntemparsions.

For selective fishery parameters used in model, umsarked retention error ranged <1% to

2%, well below the FRAM value (8%). Marked releasmr ranged 24-37% (M1 estimates),
much greater than the FRAM value (6%). Whereasarked and marked sublegal-size

retention error are modeled as zero in FRAM, erogirestimates for these respective parameters
were 0-8% and 6-19%.

SECTION I SUMMARY AND DISCUSSION

Sampling Intensity

Our monitoring and sampling programs were desidaanbllect the data needed to reliably
estimate several selective fishery parametersh Wit exceptions, our monitoring program was
effective at sampling the 5 and 6 selective Chrigtteries. Harvest estimates met the 15%
precision objective in all years that the quota aesieved, effort estimates always met the
objective; and the CWT sample rate goal was alwagss Based on these results, we believe
that our dockside program for summer selective Qirfisheries with quotas should remain
unchanged. Although sampling success was higth&Area 5 test fishery, Area 6 test fishers
met sampling objectives less than 50% of the titHewever, the objective of 100 encounters is
probably unrealistic for Area 6 given that tot&eft encounters ranged 683-1,614 during years
when the goal was not met. An alternative tesiitfig objective for short duration, low catch
rate fisheries should be investigated.

Comparing Private Fleet, Test Fishing, and VTR data

Based on our results, we conclude that test baelhes are representative of angler catches for
the following reasons:
* The mean lengths and length—frequency distributadiegal-size marked Chinook
caught by test fishers were similar to those fonGbk caught by private fleet anglers.

» Length samples acquired via test fishing and froenprivate fleet (creel) both displayed
clear between-area (within year) differences.

» Testfishery and VTR estimates of overall marksatere similar.

* Legal-size Chinook mark rate estimates from VTRS thie test fishery were similar;
where differences occurred, they were not in alsinagd consistent direction (i.e., +/-)

» Mark-status/size composition estimates from VTRierBd from test-fishery estimates in
only 3/10 year/area comparisons.

12
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CONCLUSIONS

Prior to implementation of the 2003 selective Clinfishery, managers identified several
guestions about the magnitude and impacts of sgbhbrfes that needed to be addressed through
monitoring and evaluation.

Fishery Monitoring and Results

The use of the Murthy type estimator and test fighworked well to describe the fishery.
Opening of this selective Chinook fishery did redd to effort levels that are substantially
higher than historical levels and in fact, effoaswvell below historical levels. The mark rate
during this fishery ranged from about 40-60%, amrddgal-size fish from about 35-65%, which
increased over time. The proportion of sublegad-$ish in Area 5 dropped from 0.54 in 2003 to
0.33in 2007, and never exceeded 0.06 of the ¢atBhea 6. The number of fish released per
landed dropped throughout the duration of fisheres 4.2 to 2.0. Total fishing related
Chinook mortalities ranged from 2,839 to 6,193 gé&t5ound and Columbia River origin stocks
comprise the bulk of the fishery. Very few Sti@itJluan de Fuca origin stocks are caught in this
fishery. Very few DIT fish are caught in this festy and the effect on the DIT mark rates
appears undetectable. Angler compliance excee@¥#da® all times

Use of FRAM to Predict Salective Fishery Impacts

FRAM encounter predictions were generally highantanalogous creel estimates. They were
on average 16% higher than Method 1 and 64% hitjaer Method 2 estimates; however,

FRAM tended to underestimate marked, and overewimmanarked, encounters and catch.
Mean unmarked retention error estimates ranged QMéthod 1) to 0.9% (Method 2), with no
single year/method exceeding 2%; FRAM'’s value (8%ghificantly exceeds these estimates.
FRAM uses 6% for legal-marked release error inctiele Chinook fisheries. Suvey estimates
for this parameter ranged from 24-37%, with a m&fa28%; VTRs yielded 5% as an estimate.
FRAM models 150 encounters per test fishing boatpenth. The average number of actual test
fishing encounters per area and month was 157 é&a Arand 71 in Area 6.

Method 1 versus Method 2

Though it is impossible to know with certainty tinee number of Chinook salmon encountered
in a particular fishery, both Method 1 and Methoda®e the potential to yield biased estimates.
For this reason, it may be more productive to aefire set of conditions under which one
method is expected to yield better (i.e., lessdulagstimates than the other and/or determine
defensible means for adjusting for measurable biagen they occur.

Length and Duration of Monitoring

Very little additional knowledge was gained aftee first three years of monitoring and
evaluation. Since catch per effort (C/f) can bmpated from baseline sampling, it could be

13
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used along with relative changes in effort to mamngross changes in the fishery in lieu of the
intensive sampling that has occurred to date.

Conservation Objectives

The estimated mortalities of unmarked Chinook werelessthan predicted in FRAM models
used during the pre-season planning processfor every year of thefishery.

OVERALL RECOMMENDATIONS

» With the existing sampling program and Methods d 2ms starting points, WDFW and
tribal technical staff should work towards a mukypalgreeable encounters and
mortalities estimation framework.

* The dockside interview process should be modifteguantify the extent of intentional
legal-marked Chinook release activity for the entecreational fleet.

* In areas with sufficient test boat samples, VTRS &datively little additional
information. However, VTRs can provide useful mmf@tion on mark rate and sublegal-
size to legal-size ratios when test fishing iscmtducted.

» We recommend utilizing the most efficient methoaafching fish on test boats in order
to boost sample size and increase precision.

» With the high mark rate of legal-size Chinook (449, the low rate of sublegal
encounters, the absence of local stock CWTs, antbthh number of fish released per
harvested fish, the Area 6 fishery would be a wgryd choice for expanded angler
opportunity.

*  We recommend a maximum of 3 years of monitoringsfasrt-duration (less than 3
months) selective fisheries unless inter-year vtianasuggests additional years of
monitoring are necessary.

* Adjust the FRAM input parameter for unmarked ratanerror to a value of 2%.

» Defer a decision on a new value for mark releas® @ending resolution on
methodology.

* Continue to model 150 Chinook encounters per telsinig boat and month if necessary.

* No FRAM change to model sublegal retention is psagl

14
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INTRODUCTION

Five years of the Area 5 and 6 “pilot” mark-seleetChinook salmondncorhynchus

tshawytscha) fishery, including the monitoring/sampling progre.needed for evaluation of the
fishery, have been completed. This multi-year repas been produced to review achievement
of the purpose for implementing pilot selective @iuk fisheries in Areas 5 and 6 during the
2003 through 2007 seasons. The pilot fishery meps stated in the State-Tribal agreement
documents (Northwest Treaty Tribes and the WasbmBepartment of Fish and Wildlife
2007):

“The purpose of the ‘pilot’ fishery is to colleetformation necessary to enable
evaluation and planning of potential future marlestve fisheries. The ‘pilot’
fishery provides a basis for determining if theada¢eded to estimate critical
parameters can be collected and if the sample szesed to produce these
estimates with agreed levels of precision can hbstecally obtained.”

These mark-selective fisheries were planned makssgmptions about the performance of the
fishery and how the fishery will affect wild (unnkad) and hatchery (marked) Chinook salmon.
For example, the total number of marked and unnta@@nook salmon encountered in these
fisheries was estimated during the pre-season pigmmocess using the Chinook FRAM and
assumptions about fish abundance and angler éfgals. The sampling and monitoring
programs in place for the “pilot” fisheries willcaverification of these assumptions. More
fundamentally, results of the programs will be ugsedetermine if the data needed to provide
usable estimates of critical parameters can beateld.

These monitoring and sampling programs were dedigmeollect and provide data to estimate
the following parameters, as listed in the Statbalragreement documents (Northwest Treaty
Tribes and the Washington Department of Fish anldlifé& 2007), which we will evaluate in
this multi-year report:

» the mark rate in the fisherynarked and unmarked encounters estimated bydmth
water and shore-based programs;

» the incidence of partial adipose cligstimated by both shore-based and on-water
programs;

» the number of fish retained or land@darked and unmarked fish estimated using a shore-
based program, including CWT and scale-age sampling

» the number of unmarked fish releasestimated by shore-based and on-water programs;

» the number of unmarked fish retainedtimated by a shore-based program and compared
to enforcement program estimates;

» the number of marked fish releasedtimated by a shore-based program in conjunction
with on-water mark rate encounter estimates;

» the number of the Chinook encounters that are lofiegal size estimated by shore-
based and on-water programs;
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» the stock composition of the mortalitiesstimated by CWT recoveries via dockside
sampling and DNA samples in the test fishery [ntte:DNA samples have been
collected but not analyzed for stock composition];

» estimates of marked and unmarked mortalities obt#index tagged (DIT) and other
CWT stocks.

With the exception of partial adipose-clip inciderfoullet 2) and DNA-based stock composition
(bullet 8), we evaluate each of the above parameters imthis-year review document.
Additionally, we present analyses of several off@ameters of significance to the evaluation
and future management of selective Chinook fiskerie

Mark-selective fisheries provide fishery managenseans of reducing harvest rates on
unmarked, mostly wild stocks, relative to altermatinon-selective fisheries. This conservation
benefit of mark-selective fisheries may be offsetdduced accuracy or precision with estimates
of mortalities on wild fish. In non-selective festies, much of the mortality on unmarked or wild
stocks can be estimated using information collebtedirectly surveying the landed catch (creel
or catch record system and some type of dock-sidgbng program). However, fish that die in
the process of being caught and released, incideratidalities, must be estimated indirectly with
information provided by programs designed to eskntiae number of fish encountered and
released. The principle focus of “Pilot” markesgive fisheries recently implemented by Co-
manager agreement in Puget Sound for Chinook saisnonevaluate new and alternative
programs designed specifically for this purpose.

Another source of uncertainty introduced by maredere fisheries is the increased reliance on
assumptions about the proportion of released fiahadre expected to die. The effect of
uncertainty about release mortality rates on figineortality estimates is not a subject of this
report.

This report was completed by WDFW, while incorporatextensive review and input from the
Tribes. We review and analyze results of the momiggsampling program to evaluate if the
intended objectives of the first five years of piigheries in Areas 5 and 6 have been achieved.
These objectives include: 1) collect informatiore®sary to enable evaluation and planning of
future potential Chinook mark-selective fisheriasd 2) determine if the data needed to estimate
critical parameters can be collected and if the@arsizes needed to produce these estimates
with agreed levels of precision can be realisticabitained. The intent is to complete this

review and evaluation in a timely manner to infarmanagers as they plan the 2008 season.

Our multi-year report contains two sections, edclvloch addresses separate aspects of the
Areas 5 and 6 selective fisheries. In Sectiond present the modeling, sampling, and
estimation methods that were employed in our evi@naf these two fisheries; provide

resulting estimates of key fishery parameters;diaduss their patterns and significance on both
a within- and between- area and season basisedimo8 Il, we address four topical questions
relating to how the sampling, estimation, and miogdedf the Areas 5 and 6 fisheries has been
conducted over the past five seasons. These qunsstnd their associated analyses are
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presented and discussed in a manner that aimgdtedliscussions for improved selective
fisheries monitoring in the future.

STUDY AREA

During the summers of 2003 through 2007, a selec@ikinook recreational fishery was
implemented in waters of the Strait of Juan de Faclading Marine Area 5 and the western
portion of Marine Area 6 (Figure 1). Marine Aréaand 6 (hereafter: Areas 5 and 6) are located
in Washington waters of the Strait of Juan de Fuaaning from the Sekiu River easterly to Low
Point, and from Low Point to approximately Whidldskand, respectively (Figure 1). Area 5 has
public access only at Sekiu/Clallam Bay and aaPHoint. Although empirical data has not
been collected, Area 5 is generally regarded akestination” location, meaning that anglers
tend to make multiple day trips there due to ttstatice from any large city. Area 6 on the other
hand, has public access throughout the lengtheoatba, including Whiskey Creek, Freshwater
Bay, Ediz Hook, Port Angeles, Sequim, and Port Teemad. Area 6 attracts relatively few
multiple day trips and is generally fished by loaaglers living near Sequim and Port Angeles,
or by anglers trailering their boat for the daynfrother parts of Puget Sound. Chinook selective
fishing in Area 6 was open only from Low Point ealstto Ediz Hook because the eastern
portion of Area 6 has many more boat ramps and etteess points, and would have required
substantially more sampling effort to obtain prea@stimates of harvest and effort. Additional
closures to help achieve fishery objectives wetabdished: 1) in the eastern half of Marine Area
4; 2) near the mouths of the Sekiu and Hoko riv@ysiear the mouth of the Elwha River; and 4)
in Port Angeles Harbor.
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Figure 1. Map of Marine Catch Areas 5 and 6 indR@pund, where the selective Chinook
fishery occurred during 2003 through 2007.

FISHERIES OVERVIEW

Each year the fishery was scheduled to start ity daty and run continuously until either the
guota of harvested Chinook was attained or a sebeu of days was reached, whichever came
first (Table 1). Anglers were allowed to retairotmarked (adipose fin clipped) Chinook salmon
> 22" (56 cm) as part of their daily limit, and weegjuired to immediately release, unharmed,
any unmarked Chinook caught. During the Chinodke&wve Fishery anglers were also allowed
to retain pink Q. gorbuscha), sockeye Q. nerka), and marked hatchery coh. (kisutch)

salmon.
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Table 1. Dates and Chinook harvest quotas foAtkas 5 and 6 selective Chinook fishery,
2003 through 2007. The fishery closed upon reacthia scheduled closing date or when the
guota was harvested, whichever came first.

Year Opening Date Scheduled Closing Date ~ Maximuss®ée Days Open Quota

2003 July 5 August 14 41 3,500
2004 July 1 August 10 41 3,500
2005 July 1 August 10 41 3,500
2006 July 1 August 31 62 3,500
2007 July 1 August 31 62 4,000

SECTION I: WITHIN AND BETWEEN-YEAR PATTERNSIN FISHERY
PARAMETERS

METHODS
Overview

From 2003 through 2007, we implemented separat@lgagrprograms in Areas 5 and 6 (Figure
1) in order to collect the data necessary to eséroatical fishery parameters. Preliminary
analyses of the 2003 through 2006 fisheries wengpteted and are reported by Thiesfeld and
Hagen-Breaux (2005a, 2005b), and WDFW (2005, 2P067a). For each area, the general
study design was built around Murthy’s populatiotat estimator (Murthy 1957, Cochran 1977)
and was focused specifically on obtaining dailyreates of total catch and total effort. The
program incorporated comprehensive and complemedtda collection strategies, including: 1)
dockside-based angler interviews and catch sam@®ingn-the-water total (instantaneous) effort
surveys; 3) test fishing; and 4) voluntary repoftsompleted trips provided by private anglers
(Figure 2).
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Figure 2. Conceptual diagram of the monitoring plan impleredrtb estimate fishery impacts in
Areas 5 and 6 for their 2003-2007 mark-selectiven@bk seasons. Circles represent sampling
programs, dashed boxes represent key parametéer¢haestimated using data from a given
program (i.e., the data necessary for estimatihgrgtarameters, e.g., age compaosition, are
collected but not depicted), and solid boxes ddmttom-line quantities estimated using
combined programs. As depicted, ‘Encounters’ idekiboth harvested and released Chinook
salmon.

Dockside Sampling

Catch and effort were estimated by creel surveNsvitng the procedures detailed in WDF and
NWIFC (1992), with the exception that expansiortdeg (i.e., cluster sizes or “size measures”)
were determined in-season, rather than using puskjia@etermined effort levels. Thus, our
dockside angler-interview efforts followed a twage stratified cluster sample design. At the
first stage, we selected sample days from all alskglselective-fishery days from two time-
based strata; at the second stage, we randombtesgi@vith probability proportional to size,
PPS) fishery-access points (i.e., public rampstHmeses, etc.) at which we interviewed anglers
(the clusters) to collect data about their fishimgs and to sample their catch.

Sampling Strata and Shifts

In order to maximize the accuracy and precisioawfestimates of fishery-related parameters,
we incorporated temporal stratification into oumgde design. We divided each week into
“weekday” (Monday through Thursday; low effort dagsd “weekend” (Friday, Saturday, and
Sunday; moderate to high effort days) sample stregascheduled two randomly selected days

in the Monday-Thursday (weekday) stratum and adkead days (Friday, Saturday, and
Sunday) for dockside sampling. On selected sangys and at selected access sites (described
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below), sample shifts lasted from dawn until daskgat samplers could intercept all boats and
anglers departing the fishery from that site.

Sample Frame and Site Selection

Before the start of the fishery, we determinedamgess-site sample frame based on a
compilation of all known, publicly accessible (j.eampleable), and moderate-to-high effort
boat-launch facilities present in Areas 5 and @&cess sites with low effort, as determined from
boat survey data (see “Boat surveys” section belasgje excluded from our sample frame.
Two access sites were randomly chosen for samphingach scheduled sample day using a
weighted random site-selection process. A compurtegram developed by Mark Hino, WDFW
Fish and Wildlife Biologist, was used to select tsites for each sampling day based on their
“size” or “weight” (i.e., the proportion of angleffort contained in the sample frame that on
average uses the site based on boat-survey estinviuethy 1957, Cochran 1977) according to
a PPS-without-replacement algorithm. The “sizeinestes (proportion of effort for each site)
used during the site selection was based on tbet elistribution obtained from boat surveys
(described below).

Dockside Interview Procedures

On each day scheduled for sampling during the sede€hinook fisheries, 1-3 ramp samplers
(depending on day length, anticipated effort, et@je stationed at each selected access site so
that they could interview all anglers as they ekitee fishery at these locations. Samplers
interviewed anglers and collected data on trip tlomaand encounter (fish retained and/or
released) composition, by species and mark stathuedrked vs. marked or adipose-fin clipped,;
Chinook and coho salmon only); data on the sizeistge., legal or sublegal) of released fish
were not collected. In addition, samplers inspeiélanded Chinook and coho salmon for the
presence of coded-wire tags (CWT) using wand CWe&aters and snouts were collected from
all fish containing CWTs. Biological measuremeffitsk lengths, total lengths) and scale
samples were also acquired from a sample of lafdedook. Total lengths were not collected
in 2003 and 2004. Fork lengths were convertedta tengths for analysis using the
recommended equations presented in Conrad and @ut(h896). In addition, samplers logged
counts of all anglers and fish exiting the fishatyampled access sites and any anglers/boats
missed were counted and recorded on sampling flreasfor use during the estimation
process).

Additionally, given their daily exposure to angl@axrticipating in the selective Chinook
fisheries, dockside samplers educated anglers abgulations and the proper release of
unmarked or sublegal Chinook salmon when time abhwThey relayed that mark-selective
regulations permitted the retention of two markadifgose fin-clipped) Chinook salmon >22 in
(>56 cm) per day and required the immediate reléasiside the gunwales and without boating)
of all unmarked Chinook encountered. Dockside daralso offered anglers a “dehooker”
with an accompanying pamphlet which described prdplooker use, selective fisheries in
general, and accurate species/mark-status (iiposaifin clipped vs. unmarked) identification.
Samplers reminded anglers that in addition to nthf&leinook, they could retain other salmon
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species (no minimum size) during the selective Gbknseason, under a total combined daily
limit of two salmon.

Finally, to help shape test-fishing efforts (ddsed below under “Test Fishing”) on an in-season
basis, dockside samplers collected data on theaggdrequency of fishing methods employed
by the private fleet during angling excursions.e@8fically, samplers inquired about and
recorded the predominant (based on time) anglindpodethat was employed for boats that
successfully encountered Chinook. Responses weoeded on the sampling form according to
the following five fishing method categories: 1¢ight and bait (i.e., mooching or slow trolling
with lead and herring/anchovy); 2) downrigger iral (using hardware, bait, or both in
combination); 3) jigging (i.e., drifting and jerlgrpole up and down, e.g., using Buzz Bombs,
Point Wilson Darts, or Crippled Herring); 4) diveolling (e.g., trolling with a Deep Six or a
Pink Lady using hardware, bait, or both in combogt and 5) other methods (e.qg., fly fishing).
Based on these responses, test fishers fished ti@rgame methods in approximately the same
proportions as the recreational fleet (see WDFW7BQfnd 2007c).

Boat Surveys

In order to obtain precise and up-to-date size nreaq(i.e., for site selection and within-frame
total estimation) and out-of-frame effort proportiestimates (i.e., for expanding catch and effort
estimates for our sample frame to fishery-totaligea), we incorporated on-the-water effort
surveys (boat surveys) to estimate the proportiangler effort originating from different
fishery-access points. Boat surveys were compsavein space (i.e., they spanned the entirety
of each Marine Area) and were assumed to be irstaots in time. To maximize angler
contact, surveys were scheduled during periodgak fiishing effort.

While traversing each area, the boat-survey sasmpléempted to intercept all actively fishing
boats, and asked occupants how many anglers wdyeasd and where they intended to tie up
or exit the fishery upon completing their trip. Wecluded non-fishing vessels and vessels that
were under way from our sample.

We conducted a minimum of two and an average afloat surveys per month in each area,
separately. Additional boat surveys were conduateenever significant changes in effort
patterns were anticipated (e.g., if access sitdéisloeries in adjacent marine areas opened or
closed). Using the most recent boat-survey resuiscalculated the size measures of sites
contained in the sample frames for each week duhagelective fishery season.

Test Fishing

In order to obtain accurate estimates of the $&gal or sublegal) and mark-status (marked or
unmarked) composition of the pool of Chinook salneanountered by anglers in the Areas 5
and 6 fisheries, we operated 2 WDFW-staffed teatd(one in each area) for the entirety of the
2003 through 2007 seasons. Each test boat hamheconsisting of two WDFW technicians,
each of which fished with a single rod. Test fishisshed approximately five days per week
(Monday through Friday) during each season, andtasglswith other tasks if weather precluded
fishing. Test fishers were also involved with die-tvater boat surveys.
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Test-boat crews focused their fishing efforts aatamns in both areas that optimized their overall
encounter rate (i.e., to increase precision) arrdon@d choices made by the at-large private fleet.
Starting in 2004, to better ensure the accuradgsitfishing data, samplers fished for Chinook
with similar methods and gear as the recreatidaat.f We prescribed the proportions of time
that the test boats should spend fishing with teffié methods based on dockside interview
results from the preceding week (described abodeockside Interview Procedures’). In

both areas, downriggers were the predominate metked by anglers to encounter Chinook.
For each test-boat hook-up, the encounter numibeg,ampled, species, mark status, and DNA
vial number (if applicable) was recorded. Care ta&ken to handle all fish as gently as possible.
Chinook that were not lost via “drop off” were bght on board and measured in a cotton mesh
net. Samplers recorded the fork length, totaltlerfgxcept in 2003 and 2004), and mark status,
and collected three scales for each Chinook broogtttoard. In 2003 and 2004, fork lengths
were converted to total lengths for analysis usigrecommended equations presented in
Conrad and Gutmann (1996). Scales were colleciémiing procedures outlined by the
International North Pacific Fisheries Commissiofi§3), to enable age analysis of Chinook
encountered in the fishery.

In addition, samplers used scissors to remove m?section of tissue from the dorsal fin or the
caudal fin of all Chinook brought on board, anditipégaced the sample in a solution of ethanol.
Tissue samples were collected to obtain DNA foarfeitgenetic analysis of stock compaosition
(i.e., DNA-based stock composition estimates are presently unavailable). Data collected by the
two test boats were used to estimate the size/statkis composition of Chinook encounters and
legal mark rates (i.e., % of legal-sized fish tvate marked) in the recreational fishery. These
size/mark-status group (legal-marked, legal-unndirkablegal-marked, sublegal-unmarked)
proportions were ultimately used to apportion t@hlnook encounters to these same classes for
use in fishery-impact estimation (Appendix An contrast to the annual reportswherethese
proportions were weighted by catch, in this document we use unweighted season-long
proportions (see Appendix B for discussion of this methodologgnge). In addition, size
distributions (i.e., length-frequency histogram&yevderived from test-fishing data for both
marked and unmarked groups, separately, for eaamh ye

Voluntary Trip Reports

Additional data on the size/mark-status composiéiod mark rates of Chinook encountered
during the fisheries were obtained from anglers whlomitted Voluntary Trip Reports (VTRS)

in each season. In 2003, VTRs were distributeghipangler that expressed interest. Starting in
2005, participating anglers were asked to atteddss lasting from 30-45 minutes during which
they received information on salmon species idieatibn and became familiar with the VTR
forms, what data to collect, how to fill out therfts, and how to turn in the forms. On VTR
forms, anglers were asked to record the date, nuofl@nglers, target species, CRC Area,
encountered species (if they positively identifiee fish), including each Chinook or coho
salmon, whether the fish was kept or released, length to the nearest 118n (0.3 cm), and
whether the fish was adipose fin-clipped or ngipp#id. Based on this information, we estimated
the mark rate of legal and sublegal Chinook and tlmmpared these results with test-fishing
data and VTRs. In addition, we estimated the legalked release rate where possible, as the
magnitude of this quantity bears directly on theusacy of “Method-2” estimates of total
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encounters. Due to self-selection and non-respissses associated with sampling anglers
using VTRs in Areas 5 and 6, however, this estinf@teong others obtained from VTRs) may
be biased relative to the entire private fleet.

Estimation Methods

Pre-season Fishery Modeling with FRAM

The Fishery Regulation Assessment Model (FRAM) used to estimate fishing impacts in the
selective Chinook fisheries for preseason assedspoemoses. In contrast to our fishery-
sampling program, FRAM evaluations are conduct@agusoth areas combined (i.e., itis
parameterized for modeling Areas 5 and 6 as aesimgjt). Based on the set of fishery
parameters and stock abundances input to the nfelAIV provides estimates of landed catch,
total mortality, and the number of Chinook encouedg(i.e. brought to the boat), by stock and
age. For each year, FRAM inputs for this fishergiude the mark-selective fishery landed catch
guota (3,500 in 2003-06, 4,000 in 2007) and sevesiagry related parameters (Table 2). FRAM
contains three specific selective fishery paranseter

1. “Marked Release Error” is the proportion of tbgal-marked Chinook
encountered that are released,

2. “Unmark Retention Error” is the proportion efjal-unmarked Chinook
encounters that are improperly retained.

3. “Selective Fishery Release Mortality” (sfm) etrelease mortality on legal size
Chinook.

Two other fishery-related mortality rates inpuFRRAM, “Release Mortality” and “Drop-off
Mortality”, are used in non-selective fisheriesyasdl. Although not a FRAM input per se, the
algorithms in FRAM do not account for retentionsoblegal fish; i.e. sublegal retention error is
zero.

FRAM fishery input parameters were discussed anded by state and tribal co-managers
prior to the annual season setting process. Thesased in FRAM for the 2003-07 Areas 5
and 6 selective Chinook fishery are shown in T&bldhe same rates were used in all years
These rates are based on a combination of stuaiesdotal reports, or simply as an agreed-to
value for modeling purposes (e.g. Drop-off). Tkkestive fishery parameters (Marked Release
Error and Unmarked Retention Error) were not dgwedbfrom specific studies for this fishery.
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Table 2. Input parameter values used in FRAM piassn fishery modeling for the combined
Areas 5 and 6 selective Chinook fisheries setifera003 through 2007 seasons.

Parameter Value Applies to Notes
Marked Release Errdf 0.06 Legal-marked encounters
Unmarked Retention Errdt 0.08 Legal-unmarked
encounters
Selective Fishery Release Mortality 0.10  Legal encounters Same as Chinook
(sfm) nonretention
Release Mortality (sublegal size) 0.20  Sublegabanters Same as non-selective
Drop-off Mortality 0.05 Legal encounters Same aBs-gelective
Marked sublegal retention errbr 0.00  Marked sublegals FRAM algorithm
assumption
Unmarked sublegal retention erfor 0.00  Unmarked sublegals FRAM algorithm
assumption

FRAM values can be compared with creel surveyrestis from the Areas 5/6 pilot fishery study.

Creel-based Estimates of Catch, Releases, and Effort

Using data acquired from sampled access sitesstiaated total daily encounters (by group,
according to the classes enumerated during docksiahpling; e.g., retained-marked Chinook,
released unmarked Chinook, retained-marked cohg,atd effort for anglers accessing the
fishery from all sites contained in our Area-5 #réa-6 sample frames, separately, using
dockside counts and the size measures of siteslesdmp scheduled sample days. Angler trips
and anglers are used interchangeably throughoutdb@ment to represent effort. We then
expanded dockside-frame estimates to daily to@ded on the proportion of total fishing effort
originating from access sites that were not coethin our sample frame (Figure 2). Finally, we
expanded daily estimates to stratum (weekday vekered), weekly, monthly, and ultimately
season totals. We used a Microsoft Access apicdeveloped by Kurt Reidinger (WDFW
Fish and Wildlife Biologist) to enter sample dajanerate expanded estimates, and produce
appropriate variances for all sampled strata.

Sample-frame total catch and effort were estimagadg Murthy’s total estimator (Murthy 1957;
Cochran 1977):

[(1_ Pz)* (Ellpl) + (1_ P)* (Ez / Pz)]

Y =
(2_P1_P2)

(1)

where:

Y= daily estimator (e.g., anglers, marked Chinod&ined, etc.),
P = proportion of effort (size measure) at siteend2, and
E = sampled (observed) count at ditand?2.

The variance around sample-frame totals was estaratcording to:
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All accounting for missed boats/anglers was dorthiovMVDFW'’s Microsoft Access catch-
estimate system; using the average catch-per-istataged for a given site-day combination and
the number of missed boats logged on forms, amagi of unobserved catch was incorporated
into the sample-frame totals. An analogous contfmutavas made to account for the number of
anglers not interviewed from the missed boats.

Finally, we expanded daily catch and effort estesajenerated for our sample frame to fishery
totals based on the proportion of effort (estimdtedh boat-survey data) that originated from
out-of-frame access sites:

- Y
adj

(3) (1 - ﬁnonwmpled )

o <

where:

A

Yo = daily estimator after expansion by an estimatiefproportion of effort that
originated from the non-sampled access sites, and

A

a = expansion factor to account for the proporbdeffort originating from out-of-
frame access site§) e (i-€., Sites not included in the sample frame and

therefore never sampled).
The variance of expanded total estimates was appated as:

5 \_g 24| V(Y) V(@
V(Yad')_YadJ' |:YA2 + qz }

(4)

The reliability of estimates of Chinook landingsleases, and/or effort obtained using the above-
described approach depends on the validity ofdahewing four assumptions:

» Boat surveys provide unbiased estimates of acdessige measures and out-of-
frame effort proportionsAssumption 1);

* Relative angling effort originating from a partiaulaccess site (i.e., its size measure)
is proportional to total catch landed at that §ssumption 2);

» All anglers exiting the fishery at sampled site iaterviewed and they accurately
report all salmon caught and kept or releasedo@t$ are missed they are counted
and catch and effort estimates are expanded apatelgr(Assumption 3); and

» Catch per unit effort does not differ significanbigtween in-frame and out-of-frame
sites Assumption 4).

26



Final Working Draft 3-14-08

Although Conrad and Alexandersdottir (1993) asskfise effects oAssumption 2 violations on
estimates of catch and effort for Puget Sound salfisberies Assumptions 1, 3, and4, have not
been explicitly evaluated to date (Appendix C).

A slight change to previously reported estimates wadertaken for this multi-year analysis. We
pursued an additional estimation step to appodipercent of unidentified salmon released to
the released-Chinook category; we did this on athiptime step according to the composition
of known-species salmon releases (i.e., based panebed Murthy estimates generated from

interview data). This quantity—apportioned unidfed salmon Q\] s ) hereafter—is derived
from estimated quantities [unidentified salmﬁgs, and the proportion of Chinook in estimated
releases Pg,, = NChin / z NlD.d_saJmn )], and has an estimator (5) and variance (6) of:

A

(5) N s = Nus * Detin
6) V(Nys) =V(Ny) * Ben” + Nus” *V (Bepn) =V (Nyg) *V (Pein)
where, also based on estimates:

P D VN VN"W“ J VN'—mon
(7 V(pChm):pChmz* (A Chln)+ (A ID'd-sal 2):|+V(Nchin)*|: (A ID'd-sal 4)}

2
NChin NID'd—salmon ID'd-salmon

Total Chinook Encounters Estimation: Methods 1 and 2

We estimated the total number of Chinook encoudtdtging the selective Chinook fisheries
during each season using two different estimatppr@aches (“Method 1” and “Method 27).
Under Method 1 (the harvest-plus-reported-releassthod), we simply summed Murthy
estimates and variances for all Chinook encountie+categories (i.e., retained marked and
unmarked Chinook; released marked, unmarked, akiown-mark-status Chinook; and
apportioned unidentified salmon releases), whictevestimated according to the process
outlined above, to estimate total Chinook encousnté&telative to Method 2, the reliability of
Method-1 estimates depends on how accurately angdeall and report the number of salmon
released, and their mark status, during their tripast studies suggest that there is a tendency fo
over-reporting of releases in Puget Sound and distezries (e.g., Noviello 1998; Sullivan
2003), the magnitude of this “prestige bias” hashe®n quantified for selective Chinook
fisheries.

Under Method-2 (the harvest-only method), we ediahéotal Chinook encounters by
combining fishery-total estimates of retained legarked Chinook (outlined above) with test-
fishery data on the size/mark-status compositiath@fpool of encountered Chinook salmon.
Relative to Method 1, the reliability of Method-&tienates depends on the degree to which
anglers release marked legal-size Chinook. Spadifi we estimated total Chinook encounters

(é ) for each month, then summed these to get a seasdy expanding creel-based

tot
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estimates of legal-marked Chinook retent(dﬁh_M by Yhe test-fishing estimate of the legal-

marked proportion in the encountered Chinook ga@n|,) (see Appendix A for variance
details):

8) Ee =Nuw /Pou

Thus, in addition to the usual assumptions affegctime accuracy of Murthy-based estimates of
legal-marked Chinook retentioAgsumptions 1-4), the Method-2 estimation approach also
assumes:

* Anglers accurately identify and retain all legalrikead Chinook encountered during
fishing trips Assumption 5). If anglers intentionally (e.qg., releasing legahrked
Chinook in order to catch and retain larger indixt) or unintentionally (e.qg.,
measurement error) release legal-marked Chinookhdde2 estimates will have a
negative expected bias (relative to the true, unknealue).

* The extent to which test-boat samplers accuratatyicrthe private fleet in angling
behavior also affects the accuracy of Method-Zrests (i.e., the size/mark-status
composition experienced by the private fleet isitd@l to that seen in the test fishery;
Assumption 6).

The performance of Method-1 and -2 estimators {hadissociated validity of assumptions)
under the range of fishery conditions present iea&r5 and 6 will be addressed in detail in
Section Il of this report.

Fishery Impacts (Encounters and Mortalities) byefwark-Status Group

Method-1 and-2 encounter estimates were decomposere/mark-status categories using a
combination of creel estimates, test-fishery daize(mark status composition), and dockside
observations of landed catch (for apportioninginetd-marked and -unmarked fish to size
classes). While this and the subsequent mortaitynation routine are detailed in Appendix A,
we briefly describe the process here. For bothhilgtl and -2 estimates (separately), we
apportioned total Chinook encounters to the fore/snark-status categories of legal-marked
(LM), sublegal-marked (SM), legal-unmarked (LU)dasublegal-unmarked (SU) based on the
composition of test-boat encounters; thissumption 6 (i.e., similar encounter composition for
the test boat and private fleet) also applies tonoortality estimation scheme. We then
estimated total release mortality due to each @ezas 5 and 6) and year’s (2003-2007)
selective fishery by applying size-specific mottatates to release estimates for the four
Chinook size/mark-status classes (LM, LU, SM, ab. SWe applied a release mortality rate of
15% to LM and LU (i.e., 10% release plus a droprofirtality approximated as 5% of legal-size
encounters) and 20% to SM and SU encounter essinagpectively, for direct comparison to
FRAM. We then added retention mortality estimdtes, harvest) for each size/mark-status
group to release mortality estimate for that sano@@to obtain total class-specific mortality.
Mortalities (and their variances) were calculatachcseason-total basis.
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Finally, we pooled encounter and mortality estimdte Areas 5 and 6 and compared these
Area-5 and 6 composite values to pre-season mo@RAM) encounters and mortalities, for
each size and mark status category, and for eatsgparately. Further, given that Method-1
and -2 encounter estimates are likely to includaeesdegree of bias (assumed positive and
negative, respectively) relative to the true nundfeChinook encountered in Areas 5 and 6
during each season, we contrasted FRAM predictiotisthe ranges bounded by the two
estimates. Though our FRAM (predicted) versus esk(i.e., post-season estimates)
comparisons are qualitative in nature, we presen96% confidence intervals associated with
observed estimates to provide perspective on stalisincertainty about differences. It should
be noted, however, that these Cls do not incorpamatertainty due to the release mortality rates
applied (i.e.sfm_ andsfms in Appendix C, both are assumed constants) aneftirerthe
intervals are underestimated.

Coded-Wire Tagged (CWT) Chinook Impacts

To understand the potential effects of the selediiinook fisheries on CWT-based cohort-
reconstruction efforts, we estimated the numbemwharked-tagged Chinook mortalities that
occurred during the course of the selective fislieryach year. Thus, we acquired information
on recovered CWT'’s for all double index tag (DITdgps encountered and then applied the
methods described by WDFW (2002) to estimate thmelb@ur of unmarked-DIT Chinook that
were encountered and the number of these fishsthmequently died due to handling and
release impacts.

The approach used to estimate unmarked-DIT maetglih the selective fishery was developed
by the Selective Fisheries Evaluation Committeenalgsis Work Group (SFEC-AWG 2002)
and were evaluated by a workgroup consisting aieStad Tribal biologists and statisticians,
including members of SFEC-AWG (Joint Coho DIT ArasyWorkgroup 2003). Given our
interest in the effects of mark-selective fisheneshe CWT program, we used a selective
fishery mortality rategfm) of 10% to estimate unmarked-DIT mortalities i analysis; this is
the same release mortality rate used in FRAM I&jakook model rundess drop-off mortality
(5% of legal encounters). We used 10% instead® {we apply above to all legal releases),
however, because unseen drop-off mortality is eally equivalent for marked and unmarked
fish and present in both selective and non-selectereational Chinook fisheries. Thus, our
estimates of unmarked-DIT mortalities are analogouspacts in excess of those that would
occur under non-selective regulations.

For each year, we estimated encounters and muasalidr each recovered DIT individually and
then summed estimates for each hatchery, brood gedrarea, because the sampling rate
changed throughout the fishery and was differetwéen areas (WDFW 2002). Thus, the
estimated number of unmarked mortalities was catedlas:

(9) Lj\a a

with associated variance:
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Var (U ) = (17 ] sm?pi e 173
(10) S
where:
sfm = selective fishing mortality rate (10%xcludes drop-off mortality),
UM = ageda unmarked DIT mortalities from sto¢kn the selective fishery,
MaiMF = ageda marked DIT mortalities from stodkin the selective fishery,
S = sampling rate of the catch,
AL = unmarked to marked ratat release for fish in a DIT group, and

Var(U,"¥) = variance ofJ,;"<.
In addition to estimating unmarked-DIT mortalitiege pooled all CWTs (DIT and otherwise)

recovered during the fishery and, based on tha,tegport the proportional contribution
(unexpanded recoveries) of different hatcherigbéaotal Chinook harvest.

SECTIONI: RESULTS

Pre-Season FRAM Results

Preseason FRAM run results for the combined Areasd56 mark-selective Chinook fishery for
2003 through 2007 are shown in Table 3. AreastbGaare treated as one fishery in FRAM;
consequently separate estimates for each Areaoapraduced. These estimates calculated in
FRAM incorporate all fishery inputs and marked amdharked stock abundances for each year.
A specialized output from FRAM called the Selectiishery Report contains more detailed
results by stock and age (Appendix D).

Creel Survey Results

Over the 5 years of the study, the fishery hagthfom 30 to 49 days (Figure 3). During 2006
and 2007, the fishery was closed for assessmepoges and then was re-opened from 1 to 4
days to harvest the remainder of the quota (Tapléie harvest quota was obtained each year,
except in 2005 when catch per angler was extretoelyand consequently 2005 was the only
year the scheduled closing date was the actuahgaste.
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Table 3. Pre-season FRAM estimates for the combireas 5 and 6 selective Chinook fishery,
2003 through 2007.

Encounters Landed Catch Total Mortality
Year Size ClasdMarked Unmarked Marked Unmarked Marked Unmarked
2003 Legal 3,045 7,976 2,862 638 3,032 1,771
Sublegal 2,815 4,585 0 0 563 917
All 5,860 12,561 2,862 638 3,595 2,688
2004 Legal 3,043 7,993 2,861 639 3,031 1,774
Sublegal 2,690 4,935 0 0 538 987
All 5,733 12,928 2,861 639 3,569 2,761
2005 Legal 3,071 7,664 2,887 613 3,059 1,701
Sublegal 2,615 4,875 0 0 523 975
All 5,686 12,539 2,887 613 3,582 2,676
2006 Legal 3,238 5,699 3,044 456 3,225 1,265
Sublegal 3,625 3,570 0 0 725 714
All 6,863 9,269 3,044 456 3,950 1,979
2007 Legal 3,757 5,850 3,532 468 3,743 1,298
Sublegal 3,805 3,625 0 0 761 725
All 7,562 9,475 3,532 468 4. 504 2,023

Fishing Effort

Total effort ranged between approximately 22,000 24,000 angler trips per year (angler trips
and anglers are used interchangeably throughoutdbement; Table 4, Figure 4 and Appendix
E). Effort was effected by the length of the s@aaond angler success. The highest effort
occurred in 2005, the longest of the 5 season9 days, and the lowest effort occurred in 2007,
the second shortest season at 36 days. The majbetfort was expended in Area 5, ranging
from 79% in 2003 to 88% in 2005 and 2006 (Table®h average, 85% of the effort occurred
in Area 5. The number of anglers per day rangeh 5636 per day in 2006 to 831 per day in
2005 (Figure 5).
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Figure 3. Number of days the Area 5 and 6 seled@ikinook fishery was open for Chinook
retention, 2003 through 2007.
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Table 4. Recreational salmon catch estimates tmaml surveys during the Chinook Mark-Selectiven€iges in Marine Areas 5 and
6 combined, 2003 through 2007. Values may notea@dtly due to rounding error.

Trips Harvested Released (Method-1 Estimates)
Unidentified
Year Fishery Dates Open Boats Anglers Chinook Coho Pink or Other Chinook Coho Pink
2003 5and 6 July 5 - August3 10,665 24,593 3,493 5,364 5,608 930 14,841 22,902 3,342
2004 5and6 July 1 — August8 12,960 29,425 3,576 9,537 33 116 13,802 25,926 40
2005 5and6  Julyl-August10 14,084 34,086 2,078 3,723 14,850 120 6,408 10,431 3,904
2006 5and6 Julyl-Augustl14 & 11,485 26,253 3,666 976 0 138 8,816 1,996 0
August 18 - 21
2007 5and6 Julyl-August4& 9,628 22,051 4,096 2,714 11,148 475 8,620 7,692 4,401

August 9

Table 5. Recreational salmon catch estimates tmaml surveys during the Chinook Mark-Selectiven€iges in Marine Areas 5 and
6 separately, 2003 through 2007. Values may nbeadctly due to rounding error.

Trips Harvested Released (Method-1 Estimates)
Unidentified
Year Fishery Dates Open Boats Anglers Chinook Coho Pink or Other Chinook Coho Pink
2003 Area5 July 5 — August 3 8,008 19,398 2,529 5,258 5,147 894 13,118 22,447 3,148
2004 Area5 July 1 — August 8 10,709 25,174 2,900 9,459 30 113 12,392 25,800 37
2005 Area5 Julyl-August10 11,968 30,115 1,669 3,710 14,609 118 5772 10,381 3,894
2006 Area5 Julyl-Augustl4& 9,779 23,177 3,318 976 0 138 8,482 1,996 0
August 18 - 21
2007 Area5 Julyl-August4& 7,883 18,830 3,367 2,666 10,503 375 7,803 7,543 4,401
August 9
2003 Area 6 July 5 — August 3 2,657 5,195 964 107 461 36 1,732 455 194
2004 Area 6 July 1 — August 8 2,251 4,251 676 78 3 3 1,409 126 3
2005 Area6  July 1l - August 10 2,116 3,971 408 13 241 2 636 50 10
2006 Area6 Julyl-Augustl4& 1,706 3,077 349 0 0 0 334 0 0
August 18 - 21
2007 Area6 Julyl-August4& 1,745 3,221 729 48 645 100 817 149 253

August 9
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Figure 4. Total number of angler trips, and 95%fictence intervals, in the Area 5 and 6
selective Chinook fishery, 2003 through 2007.
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Figure 5. Total number of anglers per day parétig in the Area 5 and 6 selective Chinook
fishery, 2003 through 2007.

Chinook Encounters: Estimated Harvest and C/F

The number of Chinook harvested ranged from 2,67805, the year the quota was not
achieved, to 4,096 in 2007 (Figure 6 and Appengjxttte year with the highest quota (4,000).
In each year the quota was achieved, the estinmatest was within 5% of the quota. The
average number of Chinook harvested per day rafiged51 in 2005 to 116 in 2003 (Figure 7).
The majority of the Chinook harvest occurred ina&Be ranging from 72% in 2003 to 91% in
2006. On average, 81% of the Chinook harvest oedun Area 5.
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The number of Chinook released ranged from 6,4@05 to 14,841 in 2003 (Figure 6 and
Appendix F). Note that releases in this sectiomabinclude any of the “unknown” salmon
released. The majority of the Chinook encountersdireleased occurred in Area 5, ranging
from 88% in 2003 to 96% in 2006. On average, 91%h® Chinook released occurred in Area
5. The number of Chinook released for every Chintoarvested declined throughout the
fishery, from 4.2 released/harvested in 2003 ta@dased/harvested in 2007 (Figure 8). The
decline in the ratio of released to harvested Gikraccurred as the mark rate of legal-size
Chinook increased from 2003 to 2007 (Figure 9,"Sest Fishing” for mark rates).

Catch (harvested) of Chinook per angler (C/f) rahfyem 0.06 in 2005 to 0.19 in 2007 (Figure
10), or 1 harvested Chinook for every 16 angler®d@5 to 1 for every 5 anglers in 2007. For
the 5 years of the fishery, the unweighted avecageh per angler was 0.13 or 1 Chinook
harvested for every 9 anglers. Catch per angleriwgher in Area 6 every year except 2006
(Figure 11). For the 5 years of the fishery, theveighted average catch per angler was 0.12 in
Area 5 and 0.16 in Area 6.

The total harvested catch per unit effort for Clokiocoho and pink combined ranged from 0.18
fish per angler in 2006 to 0.81 fish per angle2@®7 (Figure 12). The number of anglers per
day appears to be correlated with total catch pglea and unrelated to catch per angler of any
individual species.

16,000

14,000

12,000

10,000

H

B Chinook Harvested
O Chinook Released

H

8,000 —

6,000 ] -

Number of Fish

4,000

o,

2003 2004 2005 2006 2007

Figure 6. Number of Chinook harvested and releaamed 95% confidence intervals, in the Area
5 and 6 selective Chinook fishery, 2003 through720Does not include Chinook that may have
been reported as unknown salmon species released.
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Figure 7. Average number of Chinook harvesteddpgrin the Area 5 and 6 selective Chinook
fishery, 2003 through 2007.
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Figure 8. Number of Chinook released for each @dkrharvested in the Area 5 and 6 selective
Chinook fishery, 2003 through 2007. Does not idelChinook that may have been reported as
unknown salmon species released.
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Area 5 and 6 Selective Fishery 2003 - 2007
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Figure 9. Number of Chinook released per Chincavésted compared to legal-size Chinook
mark rate in the Area 5 and 6 selective Chinodkefig, 2003 through 2007. Does not include
Chinook that may have been reported as unknownosasipecies released.
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Figure 10. Chinook catch per angler trip (harvdste the Area 5 and 6 selective Chinook
fishery, 2003 through 2007.
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Figure 11. Chinook catch per angler trip (harvdsts area in the Area 5 and 6 selective
Chinook fishery, 2003 through 2007.
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Figure 12. Number of anglers per day comparedatchcper angler (C/f) in the Area 5 and 6
selective Chinook fishery, 2003 through 2007.
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Cred Survey Mark Rates and Size Composition

Based on dockside sampling of landed catch anceangported release estimates for known
mark-status Chinook (i.e., excluding apportionetientified salmon and unknown mark-status
categories), mark rates of Chinook were alwaysdrigh Area 6 than in Area 5, and mark rates
increased from 0.24 in 2003 to 0.45 in 2007 (T&hleArea and year specific data from which
mark rates were calculated are reported in Appe@diDuring the 5 years of the fishery, the
percentage of harvested Chinook that were unmggdalegal-size and legal-size) ranged from
0.14% in 2004 to 3.03% in 2005 and 2007 (Table 7).

Table 6. Mark rates of Chinook reported by angietsrviewed during dockside creel surveys in
the Area 5 and 6 selective Chinook fishery, 2008720

Creel Survey Mark Rate

Year Area 5 Area 6 Overall
2003 0.219 0.377 0.245
2004 0.255 0.341 0.265
2005 0.315 0.469 0.335
2006 0.459 0.510 0.462
2007 0.441 0.543 0.454

Table 7. Proportion of harvested Chinook obsedwthg dockside creel surveys that were
unmarked in the Area 5 and 6 selective Chinoolefigh2003-2007.

Proportion of Harvest Unmarked

Year Area 5 Area 6 Overall
2003 0.021 0.023 0.022
2004 0.000 0.007 0.001
2005 0.029 0.010 0.026
2006 0.005 0.024 0.007
2007 0.035 0.010 0.030
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During the five seasons of dockside-sampling effatbckside samplers measured the lengths of
3,517 Chinook. Harvested Chinook were larger iag®8 than in Area 5 and mean lengths were
significantly different between areas each yeabl@8). Between 4 and 7 percent of the
harvested Chinook measured were smaller than thecB2minimum size (Table 9). The

highest retention of sublegal-size Chinook occumefirea 5 during 2007 when 10% of the
harvested Chinook were less than the minimum S@d-numbered years (2003, 2005 and
2007) had the highest rates of sublegal-size rietestror, possibly because anglers may have
confused juvenile Chinook as pink salmon. The propn of measured Chinook that were
legal-size and marked ranged from 0.92 to 0.9®&bh Areas combined during the 5 years of
the fishery (Tables 10 and 11). The proportiomeasured Chinook that were unmarked ranged
from 0.00 to 0.03 for both Areas combined during Shyears of the fishery.

Table 8. Mean lengths and statistical comparigdrihinook harvested by anglers in the Area 5
and 6 selective Chinook fishery, 2003-2007.

Area 5 Area 6
Year Samples Mean Length (mm) Samples Mean Lemgyh)( T Test
2003 77 655 32 763 ** p<0.01
2004 404 723 269 808 ** 0<0.01
2005 453 683 148 746 ** 0<0.01
2006 852 682 150 775 ** p<0.01
2007 834 702 398 766 ** p<0.01

Table 9. Proportion of harvested Chinook meastoeténgth during dockside creel surveys
that were sublegal-size in the Area 5 and 6 salezl@hinook fishery, 2003-2007.

Proportion of Harvest less than 22 inches

Year Area 5 Area 6 Overall
2003 0.090 0.000 0.064
2004 0.067 0.004 0.042
2005 0.079 0.020 0.065
2006 0.061 0.000 0.052
2007 0.103 0.010 0.073
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Table 10. Number of Chinook in four mark status#stategories from retained fish measured
for length during creel surveys in the Area 5 arsglgctive Chinook fishery, 2003-2007.

Legal-size Legal-size Sublegal-size  Sublegal-size
Year Area Marked Unmarked Marked Unmarked
2003 5 70 1 7 0
6 31 1 0 0
Total 101 2 7 0
2004 5 377 0 27 0
6 268 0 1 0
Total 645 0 28 0
2005 5 409 8 27 9
6 145 0 0 3
Total 554 8 27 12
2006 5 794 3 50 2
6 149 1 0 0
Total 943 4 50 2
2007 5 742 4 70 16
6 392 2 4 0
Total 1,134 6 74 16
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Table 11. Proportions of Chinook in four mark stasize categories from retained fish
measured for length during creel surveys in thee&r@and 6 selective Chinook fishery, 2003-
2007.

Legal-size Legal-size Sublegal-size  Sublegal-size
Year Area Marked Unmarked Marked Unmarked
2003 0.90 0.01 0.09 0.00

6 0.97 0.03 0.00 0.00
Total 0.92 0.02 0.06 0.00
2004 5 0.93 0.00 0.07 0.00
6 1.00 0.00 0.00 0.00
Total 0.96 0.00 0.04 0.00
2005 5 0.90 0.02 0.06 0.02
6 0.98 0.00 0.00 0.02
Total 0.92 0.01 0.04 0.02
2006 5 0.94 0.00 0.06 0.00
6 0.99 0.01 0.00 0.00
Total 0.94 0.00 0.05 0.00
2007 5 0.89 0.00 0.08 0.02
6 0.98 0.01 0.01 0.00
Total 0.92 0.00 0.06 0.01
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Estimated Releases & Total Chinook Encounters

Very few fish were reported as unknown salmon maEdaby anglers reporting their catch to
dockside samplers. Nonetheless, we apportione@ sdtiese unknown salmon as Chinook
based on the percent of the known releases that @lenook. The total number of fish re-
classified from unknown salmon released to rele&@adook varied from 31 in 2005 to 328 in
2003 (Table 12). Most of the unknown salmon reddasere from Area 5. After apportioning
these salmon, the total number of Chinook encosmegorted by anglers ranged from a low of
8,517 in 2005 to a high of 18,662 in 2003.

Table 12. Estimates of total Chinook encountesmfcreel surveys in the Area 5 and 6 selective
Chinook fishery, 2003-2007, after apportioning unkn releases into species based on their
respective percent of known releases.

Number of Unknown  Final Estimated
Known Chinook  Releases Apportioned Chinook Encounters

Enounters from Creel as Chinook from Creel
Area t 2002 15,64° 30¢ 15,95(
200¢ 15,29: 29 15,32
200¢ 7,44: 3C 7,471
200¢ 11,80( 10¢ 11,90¢
2007 11,17(¢ 14¢ 11,31°
Area € 2002 2,68¢ 26 2,712
2004 2,08t 3 2,08¢
200¢ 1,04« 1 1,04¢
200¢ 682 0 682
2007 1,54¢ 67 1,61«
Total 200z 18,33 32¢ 18,66:
2004 17,37¢ 32 17,41(
200¢ 8,48¢ 31 8,517
200¢ 12,48: 11C 12,59:
2007 12,71¢ 21F 12,93
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Test Fishery Results

Fishing Methods and Effort

Over the two areas and five seasons, Area 5 ana @\samplers fishing on test boats spent
2,316 hours pursuing Chinook salmon. Test fishiifigreand fishing-method details for 2003
through 2006 are summarized in prior post-seagoort® (Thiesfeld and Hagen-Breaux 2005a,
2005b, WDFW 2005, 2006, 2007a). In terms of effl@$criptors used to characterize the
angling public, this translates into a total of &f®yler trips (Table 13). Test boat samplers
averaged 37 days on the water during each yearaa B.and 40 days in Area 6 over the five
years, and all missed fishing days were due tawbatation of inclement weather and/or boat-
maintenance issues. During all years and in boda#, samplers fished predominately using
downriggers (>69% in all cases; Figure 13), as\ids also the predominant private-fleet fishing
mode (>53% in 5 and >62% in 6). Despite attemptnignimic angler's methods starting in
2004, most of the Chinook caught by test fishingenstill caught using downriggers. Over 90%
of the Chinook caught by test fishing were caughtiownriggers every year in Area 5 and
100% in Area 6. Total mortalities attributablethhe very extensive test fishing in the Areas 5
and 6 selective Chinook fisheries ranged from & loig82 in 2003 to a low of 25 in 2007 (Table
13).
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Table 13. Summary of test fishing effort and Clokencounters for the Areas 5 and 6 selective
Chinook test fisheries, 2003 through 2007.

2003 2004 2005 2006 2007
Attribute Area 5 Area 6 Area 5 Area 6 Area 5 Area 6 Area 5 Area 6 Area 5 Area 6
Fishing time (h) 247 221 224 248 241 215 309 299 138 221
Boat trips 40 40 33 37 39 36 50 51 24 36
Anglers 80 80 66 74 78 72 100 102 48 72
Legal-marked
Encounters 66 63 48 69 40 7 74 4 31 50
Legal-unmarked
Encounters 89 76 62 74 33 10 65 6 23 25
Sublegal-marked
Encounters 48 3 21 4 30 0 25 0 15 1
Sublegal-unmarked
Encounters 132 6 38 1 34 0 46 0 11 0
Total Encounters 335 148 169 148 137 17 210 10 80 76
C/F (Enc's/ h) 136 067 075 060 057 008 068 003 058 034
Legal-marked
Mortalities 10 9 7 10 6 1 11 1 5 8
Legal-unmarked
Mortalities 13 11 9 11 5 2 10 1 3 4
Sublegal-marked
Mortalities 10 1 4 1 6 0 5 0 3 0
Sublegal-unmarked
Mortalities 26 1 8 0 7 0 9 0 2 0
Total Mortalities 59 23 28 22 24 3 35 2 13 11
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Figure 13. Percent of time that test boats fisketbus gear types compared to the percent of
Chinook encountered by gear type by anglers irAtiea 5 and 6 selective Chinook fisheries,
2003-2007.
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Total Encounters and S ze/Mark-status Composition

Most of the Chinook caught in Area 5 were below2Banch minimum size (sublegal-size) in
2003, but most were larger than 22 inches in 266gugh 2007 (Figure 14). Fish caughtin

Area 6 were almost exclusively larger than 22 iscff@égure 15). The proportion of Chinook

that were marked was higher in Area 5 than in A&¢Rigure 16). Mark rates in Area 5

appeared to increase during the 5 years of therfgsibut no trend is apparent in Area 6. The
proportion of Chinook in four mark-status/size gaees differed markedly between areas
(Figure 17). For both areas, the proportion ofnf@bk that were legal-size and marked increased
over the course of the study, while the proportbsublegal-size unmarked fish declined

(Figure 17 and Table 14).
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Figure 14. Length frequency histograms for Chinoalight by samplers on test fishing boats in
Area 5 during selective Chinook fisheries, 200®tigh 2007.
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Figure 15. Length frequency histograms for Chinoalight by samplers on test fishing boats in

Area 6 during selective Chinook fisheries, 200®tigh 2007.
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Figure 16. Proportions of marked and unmarked @¥krcaught by samplers on test fishing
boats in Areas 5 and 6 during selective Chinodkefies, 2003-2007.
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Figure 17. Proportions in four mark status/sizegaries of Chinook caught by test boats in
Areas 5 and 6 during selective Chinook fisheri€§322007.
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Table 14. Proportions of Chinook in four mark gsasize categories, and 95% confidence
intervals, caught by test boats during the Aread @&selective Chinook fisheries, 2003 through
2007.

Legal-size Marked Legal-size Unmarked Sublegal-size Marked Sublegal-size Unmarked
Year Area Estimate Variance +/- 95% C| Estimate Variance +/- 95% Cl Estimate Variance +/- 95% C| Estimate Variance +/- 95% CI
2003 5 0.1970 0.0005  0.0427 0.2657 0.0006 0.0474 0.1433 0.0004  0.0376 0.3940  0.0007 0.0524

6 0.4257 0.0017 0.0799 0.5135 0.0017 0.0808 0.0203 0.0001 0.0228 0.0405 0.0003 0.0319

2004 5 0.2840 0.0012 0.0682 0.3669 0.0014 0.0729 0.1243 0.0006 0.0499 0.2249 0.0010 0.0631
6 0.4662 0.0017 0.0806 0.5000 0.0017 0.0808 0.0270 0.0002 0.0262 0.0068 0.0000 0.0132

2005 5 0.2920 0.0015 0.0764 0.2409 0.0013 0.0719 0.2190 0.0013 0.0695 0.2482 0.0014 0.0726
6 0.4118 0.0151 0.2412 0.5882 0.0151 0.2412 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

2006 5 0.3524 0.0011 0.0648 0.3095 0.0010 0.0627 0.1190 0.0005 0.0439 0.2190 0.0008 0.0561
6 0.4000 0.0267 0.3201 0.6000 0.0267 0.3201 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

2007 5 0.3875 0.0030 0.1074 0.2875 0.0026 0.0998 0.1875 0.0019 0.0861 0.1375 0.0015 0.0759
6 0.6579 0.0030 0.1074 0.3289 0.0029 0.1063 0.0132 0.0002 0.0258 0.0000 0.0000 0.0000

Test Fishery Sze Analysis

Mean lengths (marked and unmarked combined) of @&hincountered by test boats were
significantly different between Area 5 and Areao6dll five years of the study (Table 15).
Mean lengths of Chinook caught in Area 6 were abMayger than mean lengths of Chinook
caught in Area 5.

Table 15. Mean length and statistical comparidddlonook caught by test boats during the
Areas 5 and 6 selective Chinook fisheries, 2008ufin 2007.

Area 5 Area 6
Year Samples Mean Length (mm) Samples Mean Lemgyh)( T Test
2003 335 566 148 784 ** £<0.01
2004 169 665 148 824 ** 0<0.01
2005 137 607 17 774 ** 0<0.01
2006 210 651 10 843 ** £<0.01
2007 80 699 77 788 ** £<0.01

52



Final Working Draft 3-14-08

Voluntary Trip Reports

The number of Chinook reported on Voluntary TripBes varied dramatically over the 5 years
of the fishery (Table 16). Whereas 213 anglestrgre recorded in 2003, only 37 were
recorded in 2006. Low sample sizes were recondédea 5 in 2004 and 2006, and in Area 6 in
2005 through 2007. In 2007, 80 of the 116 Chinegorted on VTRs, or 69%, were from a
single boat. Seventy-three of those 80 Chinogiasenting 63% of the total VTR catch, were
caught during a 6-day period in late July.

Because anglers were discouraged from handlingtiestwere to be released and were not
allowed to bring wild fish into their boat, theresvpotential for measurement error and mis-
classification of fish as marked or unmarked. Nbekess, the mark rate for legal-size fish
ranged from 20 to 74% (Table 17). Similar to teshts, VTRs suggested that the proportion of
marked legal-size Chinook was higher in Area 6 weirea 5, and that very few sublegal-size
fish were present in Area 6 (Table 18). Sublegad-€hinook never comprised more than 20%
of the encounters in Area 6. The number of mat&gdl-size Chinook released by anglers and
recorded on VTRs ranged from 0 to 14%, with a nfeaall years and both areas of 5% (Table
19). The highest release rate occurred in Arearlhg 2003 when 5 legal-size marked fish were
released. Of the five reported releases, founase were by a single WDFW biologist, which
may bias the release rate high.

Table 16. Summary of fishing effort and Chinook@mters reported by anglers on Voluntary
Trip Reports for the Areas 5 and 6 selective Chiintest fisheries, 2003 through 2007.

2003 2004 2005 2006 2007
Attribute Area5 Area6 Area5 Area6 Area5 Area6 Area5 Area6 Area5 Areab
Boat trips 65 18 11 18 26 18 9 6 16 16
Anglers 172 41 35 45 54 46 24 13 49 36
Legal-marked 36 29 4 42 9 13 10 7 28 26
Encounters
Legal-unmarked 49 38 16 62 20 24 11 8 10 15
Encounters
Sublegal-marked 30 5 3 2 11 3 11 0 46 5
Encounters
Sublegal- 85 8 12 6 23 0 3 0 32 2
unmarked
Encounters
Total Encounters 179 80 35 112 63 40 35 15 116 48
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Table 17. Mark rate of legal-size Chinook recortganglers on Voluntary Trip Reports during
the Area 5 and 6 selective Chinook fishery, 2008720

Table 18. Proportions of Chinook in four mark gsasize categories, and 95% confidence

Legal-size Mark Rate

Year Area Estimate Variance +/-95% CI
2003 5 0.4235 0.0029 0.1057
6 0.4328 0.0037 0.1195
2004 5 0.2000 0.0084 0.1799
6 0.4038 0.0023 0.0948
2005 5 0.3103 0.0076 0.1714
6 0.3514 0.0063 0.1559
2006 5 0.4762 0.0125 0.2189
6 0.4667 0.0178 0.2613
2007 5 0.7368 0.0052 0.1419
6 0.6341 0.0058 0.1493

intervals, caught by anglers reporting their casobve VVoluntary Trip Reports (VTRS) during the
Area 5 and 6 selective Chinook fisheries, 2003ubho2007.

Legal-size Marked

Legal-size Unmarked

Sublegal-size Marked

Sublegal-size Unmarked

Year Area Estimate Variance +/- 95% Cl Estimate Variance +/- 95% Cl Estimate Variance +/- 95% Cl Estimate Variance +/- 95% CI
2003 5 0.2011 0.0009 0.0589 0.2737 0.0011 0.0655 0.1676 0.0008 0.0549 0.3575 0.0013 0.0704
6 0.3625 0.0029 0.1060 0.4750 0.0032 0.1101 0.0625 0.0007 0.0534 0.1000 0.0011 0.0662
2004 5 0.1143 0.0030 0.1069 0.4571 0.0073 0.1675 0.0857 0.0023 0.0941 0.3429 0.0066 0.1596
6 0.3750 0.0021 0.0901 0.5536 0.0022 0.0925 0.0179 0.0002 0.0246 0.0536 0.0005 0.0419
2005 5 0.1429 0.0020 0.0871 0.3175 0.0035 0.1159 0.1746 0.0023 0.0945 0.3651 0.0037 0.1198
6 0.3250 0.0056 0.1470 0.6000 0.0062 0.1538 0.0750 0.0018 0.0827 0.0000 0.0000 0.0000
2006 5 0.2857 0.0060 0.1519 0.3143 0.0063 0.1560 0.3143 0.0063 0.1560 0.0857 0.0023 0.0941
6 0.4667 0.0178 0.2613 0.5333 0.0178 0.2613 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2007 5 0.2414 0.0016 0.0782 0.0862 0.0007 0.0513 0.3966 0.0021 0.0894 0.2759 0.0017 0.0817
6 0.5417 0.0053 0.1425 0.3125 0.0046 0.1325 0.1042 0.0020 0.0873 0.0417 0.0008 0.0571
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Table 19. Number of legal-size marked Chinook leeyut released by anglers reporting their
catch on Voluntary Trip Reports during the Arean8l & selective Chinook fishery, 2003
through 2007.

Year Area Number Kept Number Percent
Released Released
2003 5 31 8 13.9
2003 6 28 0 0.0
2004 5 4 0 0.0
2004 6 39 3 7.1
2005 5 9 0 0.0
2005 6 13 0 0.0
2006 5 10 0 0.0
2006 6 7 0 0.0
2007 5 19 1 5.0
2007 6 16 0 0.0
Overall Both 176 9 5.0

a. Four of the five fish were released by a sivgleFW employee.
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Encounters and Total Mortalities

Despite concerns about angler’s ability to acclyateeasure fish and determine the mark status,
due to low samples sizes from the test boat in Areme utilized a combined data set (test boat
and VTRSs) to determine the proportions of Chinaokach of the four mark status/size
categories in both 2005 and 2006 (Table 20).

Annual encounter estimates for both areas combimeged from 8,558 to 18,662 using Method
1 and from 6,362 to 13,476 using Method 2 (Tabla2d Appendix H). Note that the 8,558
estimated encounters in 2005 using Method 1 isitjidnigher than reported in Table 12. This
slight increase is because negative release numlaeesset to zero. For years of low
encounters, the difference between methods wasnaad 2,196 fish (2005) while in the years
with the higher encounters, the difference wasigls &s 6,447 fish (2004). Annual encounter
estimates for both areas combined were always higdieg Method 1 versus Method 2 (Table
21 and Appendix H). All of the Area 5 total enctemestimates were higher using Method 1,
while in Area 6, the Method 1 estimates were high&003, 2004, and 2007, but were slightly
lower in 2005 and 2006. For Areas 5 and 6 combitadl encounter estimates for each of the
four mark status/size categories were always highieirg Method 1 versus Method 2 (Table 22).
However, for separate areas, three of thirty Methedtimates were lower than Method 2 (by
default, Method 2 estimates of legal-size markedsat at 0; Appendix H). The number of
unmarked encounters generally declined each yehedfshery, except that all encounters were
very low in 2005 (Table 22).

Annual mortality estimates, including both harvastl release mortalities, for both areas
combined ranged from 3,221 to 6,193 using Methadd from 2,839 to 5,228 using Method 2
(Table 23). For years of low encounters, the diifiee between methods was as low as 382 fish
(2005) while in the years with the higher encousitére difference was as high as 1,069 fish
(2004). Annual mortality estimates for both areasbined were always higher using Method 1
versus Method 2 (Table 24 and Appendix H). The lbemof unmarked mortalities generally
declined each year of the fishery, except thamailftalities were very low in 2005 (Table 24).
Whichever method is used to estimate mortalities ratio of unmarked mortalities to harvested
marked legal-size Chinook has dropped steadily 2003 through 2007 (Figure 18). The ratio
ranged from 0.50 to 0.68 in 2003 and from 0.20.8Y Gn 2007.

56



Final Working Draft 3-14-08

Table 20. Combined VTR and test fishing data setiuo determine proportions of Chinook in
four mark status/size categories in Area 6 durid@g=2and 2006.

Legal-size Legal-size Sublegal-size  Sublegal-size
Year Method Marked Unmarked Marked Unmarked
2005 Test 7 10 0 0
VTR 13 24 3 0
Total 20 34 3 0
Proportion 0.351 0.596 0.053 0.000
2006 Test 4 6 0 0
VTR 7 8 0 0
Total 11 14 0 0
Proportion 0.440 0.560 0.000 0.000
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Table 21. Estimated total encounters in the Araad6 selective Chinook Fishery.

Method 1
Total Encounters

Year Area Estimate Variance +/- 95% CI
2003 5 15,950 1,166,116 2,117
6 2,712 59,645 479

Total 18,662 1,225,761 2,170

2004 5 15,321 1,333,383 2,263
6 2,088 32,160 351

Total 17,410 1,365,543 2,290

2005 5 7,471 401,963 1,243
6 1,087 57,899 472

Total 8,558 459,862 1,329

2006 5 11,909 720,091 1,663
6 731 15,263 242

Total 12,640 735,354 1,681

2007 5 11,317 1,498,925 2,400
6 1,614 39,957 392

Total 12,931 1,538,883 2,431

Method 2
Total Encounters

Year Area Estimate Variance +/-95% CI
2003 5 11,265 1,018,826 1,978
6 2,211 42,913 406

Total 13,476 1,061,738 2,020

2004 5 9,528 716,143 1,659
6 1,434 16,221 250

Total 10,963 732,364 1,677

2005 5 5,206 260,606 1,001
6 1,156 81,037 558

Total 6,362 341,644 1,146

2006 5 8,811 421,237 1,272
6 778 21,055 284

Total 9,589 442,292 1,303

2007 5 7,987 724,545 1,668

6 1,087 13,005 224
Total 9,073 737,551 1,683
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Table 22. Estimated encounters by mark statusésitagjories of Chinook and 95% confidence interbaed on Method-1 and -2
approaches for the Areas 5 and 6 selective Chiseakons 2003 through 2007. Note, values displangedased on apportioned (by
test-fishery composition) pooled encounter estigidess retained Chinook estimates (i.e., Methedtimates of apportioned
unknown salmon and unknown mark-status Chinook baea reclassified and integrated into releasmasts accordingly, See
Appendix A for details).

Method 1
Legal-size Marked Legal-size Unmarked Sublegal-size Marked Sublegal-size Unmarked
Year Encounters Variance +/-95% Cl Encounters Variance +/- 95% Cl| Encounters Variance +/- 95% CI Encounters Variance +/- 95% Cl|
2003 4,341 343,272 1,148 5,595 288,752 1,053 2,338 143,926 744 6,388 449,810 1,315
2004 5,324 463,102 1,334 6,665 448,080 1,312 1,961 168,641 805 3,460 285,720 1,048
2005 2,586 186,999 848 2,423 103,798 631 1,691 80,966 558 1,858 88,100 582
2006 4,535 329,771 1,126 4,068 190,604 856 1,420 78,924 551 2,617 136,055 723
| 2007 5,269 623,799 1,548 3,868 413,048 1,260 2,198 286,151 1,048 1,596 215,885 911
Method 2
Legal-size Marked Legal-size Unmarked Sublegal-size Marked Sublegal-size Unmarked
Year Encounters Variance +/- 95% C| Encounters Variance +/- 95% Cl| Encounters Variance +/- 95% CI Encounters Variance +/- 95% Cl|
2003 3,192 67,255 508 4,103 314,644 1,099 1,658 123,039 688 4,523 556,799 1,463
2004 3,375 50,488 440 4,213 397,581 1,236 1,223 92,120 595 2,152 192,175 859
2005 1,924 38,747 386 1,941 145,330 747 1,201 73,189 530 1,296 84,377 569
2006 3,443 59,009 476 3,157 207,851 894 1,051 57,018 468 1,938 118,413 674
| 2007 3,684 64,152 496 2,713 336,516 1,137 1,550 199,090 875 1,126 137,793 728
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Table 23. Estimated total mortalities in the ABeand 6 selective Chinook Fishery.

Method 1

Total Mortalilties
Year Area Estimate Varianaé- 95% C
2003 5 4,959 101,250 624
6 1,234 9,628 192
Total 6,193 110,878 653

2004 5 5021 84,573 570
6 891 4,933 138
Total 5,912 89,505 586

2005 5 2,708 35,883 371
6 513 15,926 247
Total 3,221 51,809 446

2006 5 4,798 76,671 543
6 405 2,295 94
Total 5,203 78,966 551

2007 5 4,729 100,934 623
6 863 7,477 169
Total 5,592 108,411 645

Method 2
Total Mortalities
Year Area Estimate Varianceé- 95% C
2003 5 4,130 99,458 618
6 1,157 9,236 188
Total 5,288 108,694 646

2004 5 4,051 67,716 510
6 792 4,566 132
Total 4,843 72,283 527

2005 5 2,315 32,492 353
6 523 16,457 251
Total 2,839 48,948 434

2006 5 4,281 69,255 516
6 413 2,425 97
Total 4,693 71,680 525

2007 5 4,174 80,624 557
6 783 6,866 162
Total 4,957 87,491 580
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Table 24. Estimated mortalities by mark status/sategories of Chinook and 95% confidence interikabed on Method-1 and -2
approaches for the Areas 5 and 6 selective Chiseakons 2003 through 2007. Note, values displayedased on apportioned (by
test-fishery composition) pooled encounter estisidess retained Chinook estimates (i.e., Methedtimates of apportioned
unknown salmon and unknown mark-status Chinook baea reclassified and integrated into releasmasts accordingly, See
Appendix A for details).

Method 1
Legal-size Marked Legal-size Unmarked Sublegal-size Marked Sublegal-size Unmarked
Mortalities  Variance  +/- 95% CI Mortalities  Variance  +/- 95% ClI  Mortalities  Variance  +/- 95% Cl Mortalities  Variance  +/- 95% CI
2003 3,364 73,466 531 903 6,828 162 648 12,592 220 1,278 17,992 263
2004 3,667 59,772 479 1,004 10,091 197 549 8,214 178 692 11,429 210
2005 2,023 42,083 402 383 2,426 97 418 3,670 119 396 3,630 118
2006 3,607 65,101 500 619 4,311 129 442 4,064 125 536 5,489 145
2007 3,922 76,744 543 606 9,465 191 669 12,920 223 394 9,281 189
Method 2
Legal-size Marked Legal-size Unmarked Sublegal-size Marked Sublegal-size Unmarked
Mortalities ~ Variance  +/- 95% Cl Mortalities  Variance  +/- 95% CI Mortalities  Variance  +/- 95% CI Mortalities  Variance  +/- 95% ClI
2003 3,192 67,255 508 680 7,410 169 512 11,757 213 905 22,272 293
2004 3,375 50,488 440 636 8,954 185 402 5,153 141 430 7,687 172
2005 1,924 38,747 386 311 3,360 114 320 3,359 114 283 3,481 116
2006 3,443 59,009 476 482 4,699 134 368 3,188 111 400 4,784 136
2007 3,684 64,152 496 433 7,743 172 540 9,438 190 300 6,158 154
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Figure 18. Ratio of unmarked Chinook mortalities parvested marked legal-size Chinook in
the Areas 5 and 6 selective Chinook fisheries, 2008ugh 2007. Unmarked mortalities include
release mortalities and illegal retention mortedti

CWT analysis

Over 540 coded wire tags (CWTSs) were collectedrdyutine Areas 5 and 6 selective Chinook
fisheries from 2003 through 2007 (Table 25 and Ayoipel). Puget Sound stocks contributed
the highest proportion of CWTs in each of the fypears (Figure 19), followed by Columbia
River stocks. Only five of the recovered CWTs wioen stocks originating from rivers on the
Washington side of the Strait of Juan de Fuca. nitmeber of Double Index CWT recoveries
ranged from 33 to 41 (Table 26 and Appendix J)e &stimated number of mortalities that
resulted from having this selective fishery verausn-selective fishery ranged from 11 to 16
(Table 27 and Appendix K).
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Table 25. Origin of coded wire tags (CWTSs) recedeirom Chinook salmon sampled in the

Area 5 and 6 selective Chinook fisheries, 2003ubho2007.

Puget Strait of Juan Washington Columbia Oregon
Canada Sound de Fuca Coast River Coast  California Total
2003 7 48 0 1 24 3 83
2004 13 53 1 1 47 1 2 118
2005 3 64 1 0 13 0 1 82
2006 1 108 2 1 10 1 3 126
2007 2 118 1 0 14 0 0 135
Total 26 391 5 3 108 2 9 544
1.00 -
0.90 -
0.80 -
0.70 B California
- ' O Oregon Coast
2 0.60 - B Columbia River
g_ 0.50 - O Washington Coast
g 0.40 - O Strait of Juan de Fuca
030 @ Puget Sound
O Canada
0.20 -
0.10 -
0.00 ; ‘ ‘ ‘

2003 2004 2005 2006 2007

Figure 19. Proportions by origin of coded wiredGWTs) recovered from Chinook salmon

sampled in the Area 5 and 6 selective Chinook fisse2003 through 2007.
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Table 26. Number of Chinook salmon Double Indeg lecoveries in the Area 5 and 6 selective
Chinook fishery, 2003 through 2007.

Hatchery Brood Year 2003 2004 2005 2006 2007
Dungeness 2002 1

George Adams 2000 3 3

George Adams 2001 6 3

George Adams 2002 9 2

George Adams 2003 5 2
George Adams 2004 5
George Adams 2005 1
Grovers Creek 1999 10

Grovers Creek 2000 5 6

Grovers Creek 2001 2 4

Grovers Creek 2002 2 3

Grovers Creek 2003 6 3
Grovers Creek 2004 3
Chilliwack 1999 1

Chilliwack 2000 1

Chilliwack 2001 1 4

Chilliwack 2002 1

Chilliwack 2003 1

Chilliwack 2005 1
Kendall Creek 2002 1

Kendall Creek 2003 1 2

Kendall Creek 2004 1
Marblemount 1999 2

Marblemount 2000 2

Marblemount 2002 2

Marblemount 2004 2
Nisqually 1999 2

Nisqually - A 2000 2 1

Nisqually - B 2000 2 3

Nisqually 2002 1 3

Nisqually 2003 1 8 4
Nisqually 2004 6
Samish 1999 1

Samish 2001 2

Samish 2002 3 3

Samish 2003 3 1
Samish 2004 1
Samish 2005 1
Soos Creek 1999 5

Soos Creek 2000 2 4

Soos Creek 2001 1

Soos Creek 2002 1 2

Soos Creek 2003 1 1
Soos Creek 2004 3
Spring Creek 2005 1
Wallace 2000 1 1

Wallace 2001 1

Wallace 2002 1

Wallace 2003 2

Wallace 2004 1
Total 38 34 33 41 37
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Table 27. Estimated number of mortalities of urkadrDouble Index Tagged Chinook salmon
in the Area 5 and 6 selective Chinook fishery, 2008ugh 2007.

Hatchery Brood Year 2003 2004 2005 2006 2007
Dungeness 2002 0.2

George Adams 2000 1.1 0.7

George Adams 2001 2.1 1.1

George Adams 2002 2.7 0.6

George Adams 2003 2.0 0.3
George Adams 2004 15
George Adams 2005 0.5
Grovers Creek 1999 35

Grovers Creek 2000 2.0 1.9

Grovers Creek 2001 0.8 0.8

Grovers Creek 2002 0.6 1.0

Grovers Creek 2003 2.3 1.2
Grovers Creek 2004 0.8
Chilliwack 1999 0.4

Chilliwack 2000 0.4

Chilliwack 2001 0.4 1.5

Chilliwack 2002 0.4

Chilliwack 2003 0.5

Chilliwack 2005 0.6
Kendall Creek 2002 0.4

Kendall Creek 2003 0.5 0.9

Kendall Creek 2004 0.5
Marblemount 1999 0.7

Marblemount 2000 0.8

Marblemount 2002 0.7

Marblemount 2004 0.9
Nisqually 1999 0.7

Nisqually - A 2000 0.5 0.2

Nisqually - B 2000 1.0 0.8

Nisqually 2002 0.7 1.3

Nisqually 2003 0.4 3.1 15
Nisqually 2004 2.0
Samish 1999 0.3

Samish 2001 0.6

Samish 2002 0.9 1.1

Samish 2003 1.0 0.6
Samish 2004 0.5
Samish 2005 0.4
Soos Creek 1999 2.0

Soos Creek 2000 0.9 1.0

Soos Creek 2001 0.2

Soos Creek 2002 0.4 0.9

Soos Creek 2003 0.5 0.2
Soos Creek 2004 1.1
Spring Creek 2005 0.3
Wallace 2000 0.6 0.6

Wallace 2001 0.5

Wallace 2002 0.4

Wallace 2003 0.7

Wallace 2004 0.3
Total 14 11 11 16 13
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Enforcement

The number of contacts made by enforcement offiGrged from 439 to 846 annually (Table
28). Of those contacts, the proportion cited om&d for sublegal-size Chinook was less than
0.01 for all areas and years. The proportion otacts cited or warned for unmarked Chinook
ranged from 0.00 to 0.03.

Table 28. Number of enforcement contacts and ¢neemt of contacts that were cited or warned
for sublegal-size Chinook or unmarked Chinook dyitime Area 5 and 6 selective Chinook
fisheries, 2003 through 2007.

Number Number
Year Area Contacts  Sublegal % Sublegal Unmarked % Unmarked
2003 5 620 & -8 8 0.013
6 226 -2 -8 2 0.009
Total 846 2 -8 10 0.012
2004 5 219 0 0.000 0 0.000
6 220 0 0.000 0 0.000
Total 439 0 0.000 0 0.000
2005 5 247 2 0.008 7 0.028
6 228 0 0.000 0 0.000
Total 475 2 0.004 7 0.015
2006 5 471 2 0.004 3 0.006
6 315 0 0.000 0 0.000
Total 786 2 0.003 3 0.004
2007 5 443 2 0.005 1 0.002
6 143 0 0.000 2 0.014
Total 586 2 0.003 3 0.005
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SECTION |I: SUMMARY AND DISCUSSION

Catch and Effort

Since the first few weeks of 2003, the overall Ar&aand 6 selective Chinook fisheries were
clearly driven by catch rate. During years thshiing was good, angler trips were up; during
years that fishing was poor, angler trips were do®arprisingly, the Chinook catch rate does
not appear to be the main factor, but rather ieappthat the overall salmon catch rate is the
main factor responsible for how many angler tripsexpended each season. Although we only
briefly mention other species in this report, cagteln angler of coho was substantially lower in
2005 through 2007 than in 2003 and 2004. The itapoe of the selective Chinook fishery is
very evident in 2006, a non-pink year. Even thoagbler trips and angler trips/day were low in
2006, we believe effort would have been almost existent that year without a sustained
Chinook fishery. Clearly, the selective Chinodadhery will have a greater effect on angler trips
during even, non-pink years, than it will duringdpgink years. Effort levels in 2007 were
surprisingly low given the good catch rates of bGthnook and pink salmon. We speculate that
higher fuel prices may be affecting angler’s wijivess to travel to destination fishing locations
such as Sekiu. Fuel prices will likely be a fagtofuture effort levels at Sekiu.

After seven years of summer-time Chinook closumnes-selective Chinook quota fisheries were
implemented in Area 5 during 2001 and 2002 to retraesmall number of these fish. These
fisheries utilized the quota in 10 days during 2604 in 5 days during 2002. We examined the
difference in effort occurring in Area 5 during fgenon-selective quota years versus effort
during the selective fisheries years (Tables 28ufgih 34). For 2003 through 2005, the selective
fisheries effort was higher than either 2001 or280ring comparable seasons. For 2006 and
2007, the selective fisheries effort in Area 5 \ager than the effort in 2001 and was higher
than the effort in 2002. Tremendous coho catchere wbserved in Area 5 during 2001 and
effort was likely bolstered by good coho fishingidg that year.

We also examined effort levels estimated from C&ebord Cards from 1984 through 2006 for
each area. Effortin Area 5 clearly shows an iaseeover the 1994 through 2000 period, when
no Chinook retention was allowed and coho fishirag wlosed in certain years (Figure 20).
However, the effort level was considerably beloe lévels observed from 1984 through 1993
even though the number of days open approachedudtoical level. Surprisingly, effort in
Area 6 does not show an increase compared to v th@ough 2000 period (Figure 21).
Similar to Area 5, the Chinook selective fisherd®rt is considerably below the levels
observed from 1984 through 1993. These data stifgegghe combination of both selective
coho and selective Chinook fishing will result fifoet levels lower than historical. Despite the
lower effort levels observed in Area 5 during 2@0@ 2007 relative to 2001, results of this
study suggest that given the low catch rate of ¢ol#903 through 2007, the addition of the
selective Chinook fishery increased effort (angfligrs) in each year of the fishery relative to
what effort would have been without the selectivenGok fishery.

Prior to implementation of the 2003 selective Chiknéishery, fisheries managers and anglers
were unsure about what level of angler effort wdugdexpended in a marine selective Chinook
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fishery and how long the quota would last. Histallly, Area 5 was one of the highest effort
areas in Puget Sound. For example from 1984 tlrd9§3, anglers made an average of nearly
50,000 angler trips per month during July, Augast] September. When the 2003 fishery was
announced, it created substantial excitement artt@ngecreational fishing community, with
many anglers believing that fishing would be simitathe “good old days”. As we observed,
effort during the initial weeks of the 2003 fishavgs relatively high given the catch rate.
However, for many folks the reality soon set intth@lective Chinook fisheries were not the
“good old days”. During the first year of the fesly, some anglers were disappointed when they
were unable to catch any marked Chinook to retathread to release a number of unmarked
Chinook. It took a season for some anglers to tataed that harvest opportunities were lower
in selective fisheries than in non-selective figgwer But it also became apparent that the quota
was going to last much longer than the 10 and 52¢2Q0 fish non-selective Chinook fisheries

in 2001 and 2002. Anglers did not need to rushamodtfish in the first week of the fishery to
ensure an opportunity to participate as they dithduhe 2001 and 2002 non-selective fisheries.
As such, the initial rush of anglers declined quateidly after the first few weeks of 2003 and
effort appears to have stabilized between 20,00038;000 angler trips per year during this
fishery. Based on our results, opening of a seke€hinook fishery does not necessarily lead to
effort levels that are near or substantially higihan historical levels and in fact, in the Area 5
and 6 selective Chinook fisheries, effort was welow historical levels.
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Figure 20. Comparison of days open for Chinooknibn and angler effort (trips) measured by
baseline sampling and Catch Record Cards in M&irea 5, 1984 through 2006. Data after
March 2002 are still preliminary.

70,000 70

I July and August
Effort

—e— Days Open for
Chinook

Days Open

Effort (Angler Trips)

< O [oo] o N S © Q o N < O
Q [<0) [e0] (o) [o2] [©2 3N} (o2} o o (=] o
)] )] )] ] ] (o2} (e} (=] (=] (=] (=]
— — — — — - - - N N N N

Figure 21. Comparison of days open for Chinookngbn and angler effort (trips) measured by
baseline sampling and Catch Record Cards in M&trea 6, 1984 through 2006. Data after
March 2002 are still preliminary.
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Table 29. Estimated effort and harvest in the 2804 2002 non-selective Chinook fisheries in Areafmpared to the 2003 Area 5
Chinook Mark-Selective Fishery, July 5 through Asig8, 2003.

Year Quota Days Open for Chinook Date of Comparisd@hinook Daily Limit (>22”) Angler Trips Chinook Harvest&d

2001 2,000 [ July 5 — August 3 Any 1 15,832 954
2002 2,000 5 July 5 — August 3 Any 1 9,973 1,782
2003 3,500 30 July 5 — August 3 2 Marked 19,398 2,529

a. Does not include any illegal harvest duringsdidmat Chinook retention was not allowed.
b. Chinook retention was also allowed July 1 -y dulfor a total of 10 days open.
c. The quota applied to Area 5 and the westertiquoof Area 6.

Table 30. Estimated effort and harvest in the 2804 2002 non-selective Chinook fisheries in Areafpared to the 2004 Area 5
Chinook Mark-Selective Fishery, July 1 through Asig8, 2004.

Year Quota Days Open for Chinook Date of Comparisdbhinook Daily Limit (>22”) Angler Trips Chinook Harvestéd

2001 2,000 10 July 1 — August 8 Any 1 23,809 1,800
2002 2,000 5 July 1 — August 8 Any 1 11,711 1,782
2004 3,500 39 July 1 — August 8 2 Marked 25,174 2,900

a. Does not include any illegal harvest duringsdidmat Chinook retention was not allowed.
b. The quota applied to Area 5 and the westertiqggoof Area 6.
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Table 31. Estimated effort and harvest in the 2804 2002 non-selective Chinook fisheries in Areafmpared to the 2005 Area 5
Chinook Mark-Selective Fishery, July 1 through Asig8, 2005.

Year Quota Days Open for Chinook Date of Comparisd@hinook Daily Limit (>22") Angler Trips Chinook Harvest&d

2001 2,000 10 July 1 — August 10 Any 1 24,882 1,800
2002 2,000 5 July 1 — August 10 Any 1 13,186 1,782
2005 3,500 40 July 1 — August 10 2 Marked 30,115 1,669

a. Does not include any illegal harvest duringsdidmat Chinook retention was not allowed.
b. The quota applied to Area 5 and the westertiqggoof Area 6.

Table 32. Estimated effort and harvest in the 2804 2002 non-selective Chinook fisheries in Areafmpared to the 2006 Area 5
Chinook Mark-Selective Fishery, July 1 through Asigi4 and August 18 - 21, 2006.

Year Quota Days Open for Chinook Date of Comparisd@hinook Daily Limit (>22”) Angler Trips Chinook Harvest&d

2001 2,000 10 July 1 — August 14 & Any 1 29,910 1,800
August 18 - 21
2002 2,000 5 July 1 — August 14 & Any 1 16,738 1,782

August 18 - 21

2006 3,500 49 July 1 — August 14 & 2 Marked 23,177 3,318
August 18 - 21

a. Does not include any illegal harvest duringsdidmat Chinook retention was not allowed.
b. The quota applied to Area 5 and the westertiqggoof Area 6.
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Table 33. Estimated effort and harvest in the 2804 2002 non-selective Chinook fisheries in Areafmpared to the 2007 Area 5
Chinook Mark-Selective Fishery, July 1 through Asig and August 9, 2007.

Year Quota Days Open for Chinook Date of Comparisd@hinook Daily Limit (>22") Angler Trips Chinook Harvest&d

2001 2,000 10 July 1 — August 4 & Any 1 22,738 1,800
August 9

2002 2,000 5 July 1 — August 4 & Any 1 11,194 1,782
August 9

2007 4,000 36 July 1 — August 4 & 2 Marked 18,830 3,367
August 9

a. Does not include any illegal harvest duringsidmat Chinook retention was not allowed.
b. The quota applied to Area 5 and the westertiquoof Area 6.
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Another concern of fishery managers and anglews priimplementation of this fishery was the
mark rate that would be observed on Chinook. Whark rates during selective coho fisheries
fall below about 33%, numerous emails, telephotis ead letters are received by WDFW
voicing concern about the fisheries. The mark oatéegal-size Chinook has been very good in
this fishery and has been on an increasing treedtime. Anglers have been able to retain
about 1 out of every 2 legal-size Chinook they heasgght. Although we have not collected data
on angler issues directed to WDFW, as opposedéatses coho fisheries during years of low
mark rates, very few concerns have been raised éb@wmark rate on Chinook in this fishery.
Virtually all concerns identified by anglers ande&ved by WDFW regarding the Areas 5 and 6
selective Chinook fisheries are questions aboutrtéhod of estimating harvest and disbelief
that the quota has been reached. As the propastibatchery Chinook that are marked
continues to increase in Puget Sound, the marlotzderved in this fishery should also continue
to increase.

The number of Chinook harvested per day in thiseiig has ranged from approximately 50 to
115 per day. For future fisheries planning, assgmiO0 Chinook harvested per day would be a
good conservative estimate. Assuming 100 fishdsted per day for a thirty day fishery would
equate to 3,000 Chinook. For comparison, if tteaaumber harvested was 116 per day (the
highest value observed), the harvest would be 3p48®% over the predicted value.

Test Boats and VTRs

Given that the two Areas are adjacent to each ptherdifference in the size composition of
Chinook available to anglers is remarkable. Whielhenethod is used to evaluate encounters,
creel surveys, VTRs, or test fishing, it is aburttjaclear that the Area 5 fishery has a higher
proportion of sublegal-size Chinook than Area @ibl8gal-size Chinook have been almost non-
existent in Area 6 during the five years this fishlkeas occurred.

CWT Analyses

Based on CWT recoveries, the Area 5 and 6 seleCineook fishery is impacting mostly Puget
Sound and Columbia River stocks. Recoveries @htSif Juan de Fuca stocks have been
surprising low. While a complete cohort based Cavialysis has not yet been completed, based
on our estimates of marked and unmarked DIT ta@jedook, the overall bias introduced to the
CWT program due to this fishery is extremely loagen-Breaux (2007) analyzed lambda at
release versus lambda at recovery for Puget Solihdbinook stocks and determined that

there was no detectable difference due to sele€@iirook fisheries conducted to date.

Although not intended to capture the complete ingatthese selective fisheries on local
stocks, we examined the number of recovered CWoIrs 1999 through 2002 brood year
Chinook originating from the Washington State safléhe Strait of Juan de Fuca as reported in
the Regional Mark Information System (RMIS) in artle gain a relative measure of the effects
of these fisheries. From 2001 through 2006, 192&it of Juan de Fuca CWTs were recovered
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in fisheries, broodstock collection, or on the speng grounds (Table 34). Only seven were
recovered from recreational fisheries in Washindgdtatte, including the three recovered during
the Areas 5 and 6 selective Chinook fisheries. s€tiags represent less than 1 percent of all
recoveries (Table 35). Nearly 29 percent of tle®veries occurred in fisheries in Canada and
Alaska.

Table 34. Recoveries of Washington State Straiuah de Fuca origin coded wire tags (CWTSs)
from 1999 through 2002 brood year Chinook salmoaimsimeries or escapement from 2001
through 2006 as reported in RMIS.

Reporting Treaty
Agency Troll Troll Seine Sport Hatchery BroodstocEscapement
ADFG 125 0 2 16 0 0 0
CDFO 127 0 0 27 0 0 0
USFWS 0 0 0 0 3 0 0
NWIFC 0 0 0 0 0 394 239
WDFW 0 6 0 7 1 0 80

Table 35. Proportion of recoveries of WashingttetesStrait of Juan de Fuca origin coded wire
tags (CWTs) from 1999 through 2002 brood year Colirgalmon in fisheries or escapement
from 2001 through 2006 as reported in RMIS.

Reporting Treaty

Agency Troll Troll Seine Sport Hatchery BroodstocEscapement
ADFG 12.2 0.0 0.2 1.6 0.0 0.0 0.0
CDFO 12.4 0.0 0.0 2.6 0.0 0.0 0.0
USFWS 0.0 0.0 0.0 0.0 0.3 0.0 0.0
NWIFC 0.0 0.0 0.0 0.0 0.0 38.4 23.3
WDFW 0.0 0.6 0.0 0.7 0.1 0.0 7.8

Enforcement Compliance Compared to Creel Compliance

Our enforcement reports are not intended to benbrased estimate of angler compliance.
However, they are a relative index of complianc tan be contrasted with creel survey results.
For most areas and years, the estimated encodrdershe creel survey (Appendix G) noted a
higher proportion of either unmarked or sublegaésChinook than the enforcement encounters
(Table 36). Both creel survey and enforcement daggest a very high rate of compliance, with
overall compliance for both areas combined at 90%etter for each of the five years.
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Table 36. Comparison of enforcement percent ofams that had sublegal-size Chinook or
unmarked Chinook and percent of each from estimateded catch (see Appendix G) during the
Area 5 and 6 selective Chinook fisheries, 2003ubho2007.

Creel % Enforcement Creel % Enforcement

Year Area Sublegal % Sublegal Unmarked % Unmarked
2003 5 0.089 & 0.021 0.013
6 0.000 42 0.023 0.009
Total 0.064 42 0.022 0.012
2004 5 0.067 0.000 0.000 0.000
6 0.004 0.000 0.007 0.000
Total 0.055 0.000 0.001 0.000
2005 5 0.076 0.008 0.029 0.028
6 0.010 0.000 0.010 0.000
Total 0.063 0.004 0.026 0.015
2006 5 0.061 0.004 0.005 0.006
6 0.031 0.000 0.024 0.000
Total 0.058 0.003 0.007 0.004
2007 5 0.111 0.005 0.035 0.002
6 0.010 0.000 0.010 0.014

Total 0.093 0.003 0.030 0.005
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SECTION Il: ASSESSMENT OF THE SELECTIVE FISHERY SAMPLING PROGRAM
AND ANALYSISMETHODS

Sampling intensity-related questions:

The Puget Sound Sampling Program Operational Benthe following objective for the Areas
5 and 6 (and Elliott Bay) fisheries with in-seasatich estimates:

» Sampling size will be established based on prelyaested designs for
Terminal Area Fisheries and will be sufficient toyde total estimates of
harvest and effort to be within 15% of the poirtireate at a 95% confidence
level.

The Plan further lists the following objectives feelective Fisheries:

* For creel sampling, sample size is set at 100 arieasi(observed retained
plus reported released fish) per area and weesoloo and per area and
month for Chinook.

* Atleast 10% of the fishery will be sampled for eddwvire tags (CWTSs) with
a goal of 20% for any Chinook selective fisheries.

* For the test fishery, the sampling goal is setmir@dmum of 100 salmon
encounters per stratum (management regime).

Harvest estimate precision ranged from 0.1295163D during the five years of the fisheries
and met the 0.15 precision objective four out effilie years (Table 37). The only year that the
objective was not met was during 2005, when fishuag very poor and the quota was not
achieved. Effort estimate precision ranged fro8660 to 0.1546 during the five years of the
fisheries and therefore met the 0.15 precisionativie each year (Table 37).

Baseline sample-size objectives were met for ntasisical months and areas (Table 39). The
objective was not met in Area 6 during August 9202006 and 2007. Not meeting the
objectives in 2005 and 2006 was primarily due t@ &fort and the fishery being open for only
part of the month (10 days in 2005 and 19 day®062, and in 2007 due to the fishery only
being open for one day in statistical month Augu&ample size objectives likely would have
been met if the fisheries were open for the estia¢istical month of August.

Weekly sample rates fish examined / estimated harvest) ranged fror8®Dt 0.544 in Area 5
(Table 40) and from 0.162 to 0.777 in Area 6 (Tadg Overall fishery sample rates ranged
from 0.227 to 0.276 in Area 5 and from 0.326 tdb8.5n Area 6. The overall fishery sample
rate objective (for CWT recoveries) of 20% was eesth year in each area.

Test fishery encounters ranged from 80 to 335 a4 and from 10 to 148 in Area 6 (Table

42). The test fishery encounter objective wasimétrea 5 each year except in 2007, while in
Area 6 the objective was not met in 3 of the 5 gear
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Table 37. Precision of harvest estimates for theaf 5 and 6 selective Chinook fisheries, 2003
through 2007.

Harvest Precision Objective
Year Estimate +/- 95% CI Precision Objective Met
2003 3,493 526 0.1506 0.15 yes
2004 3,576 463 0.1295 0.15 yes
2005 2,078 401 0.1930 0.15 no
2006 3,666 502 0.1369 0.15 yes
2007 4,096 538 0.1313 0.15 yes

Table 38. Precision of effort estimates for thea@s 5 and 6 selective Chinook fisheries, 2003
through 2007.

Precision Objective
Year Effort Estimate +/- 95% CI Precision Objective Met
2003 24,594 3,803 0.1546 0.15 yes
2004 29,425 3,162 0.1075 0.15 yes
2005 34,086 2,251 0.0660 0.15 yes
2006 26,253 2,342 0.0892 0.15 yes
2007 22,051 1,839 0.0834 0.15 yes

Table 39. Number of Chinook encounters (harveatetreleased) sampled by creel survey
samplers in each area by statistical month duhegreas 5 and 6 selective Chinook fisheries,
2003 through 2007.

Area 5 Area 6

Objective Objective
Year July August Met July August Met
2003 3,732 nfa yes 1,085 nfa yes
2004 3,361 354 yes 726 238 yes
2005 1,973 140 yes 278 60 no
2006 1,015 2,229 yes 209 93 no
2007 2,559 117 yes 681 58 no

a. The fishery did not continue into statisticadnth August.

b. Does not include an additional 115 encounteirea 5 during July 1 which is considered
statistical month June.

c. Does not include an additional 50 encountesréa 6 during July 1 which is considered
statistical month June.
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Table 40. Weekly sample ratesfish examined / estimated harvest) for the ArsalBctive
Chinook fisheries, 2003 through 2007.

Week
Year 26 27 29 30 31 32 33 34 35 Total
2003 0.268 0.175 0.229 0.246 0.239 0.227
2004 0.184 0.294 0.260 0.244 0.267 0.202 0.239
2005 0.399 0.209 0.274 0.186 0.412 0.353 0.276
2006 0.262 0.206 0.262 0.314 0.248 0.235 0.304 0.235 0.344 0.249
2007 0.544 0.297 0.184 0.183 0.313 0.264 0.154 0.248

Table 41. Weekly sample ratesf(sh examined / estimated harvest) for the Arasaléctive
Chinook fisheries, 2003 through 2007.

Week
Year 26 27 29 30 31 32 33 34 35 Total
2003 0.539 0.520 0.404 0.334 0.323 0.378
2004 0.582 0.372 0.429 0.470 0.373 0.495 0.453
2005 0.504 0.596 0.681 0.545 0.162 0.455 0.392 0.326
2006 0.777 0.444 0.538 0.431 0.391 0.375 0.295 0.701 --2 0.445
2007 0.656 0.399 0.629 0.585 0.574 0.591 0.396 0.558

a. No fish were sampled and the estimated hawasizero.

Table 42. Test boat catches for the Areas 5 asmlegtive Chinook fisheries, 2003 through

2007.
Area 5 Area 6

Number Objective Number Objective
Year Caught Objective Met Caught Objective Met
2003 335 100 yes 148 100 yes
2004 169 100 yes 148 100 yes
2005 137 100 yes 17 100 no
2006 210 100 yes 10 100 no
2007 80 100 no 76 100 no
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Comparing Private Fleet, TF, and VTR data

A key assumption of both methods of calculating taldres is that the test-fishery and private-
fleet encounter composition (i.e., frequency bykrstatus/size categories) is identical
(Assumption 6, Appendix C). To evaluate this agstiom, we compared mark rates, size, and
proportions of fish caught by the fleet as a whbleugh creel surveys, fish caught and reported
on VTRs by anglers, and fish caught by test fishing

In Area 5, test boats caught more Chinook thaneasgkcording their catch on VTRs in all
years except 2007 (Table 43). In Area 6, anglgpenting their catch on VTRs caught more
Chinook than the test boats did in 2005 and 2aDéring years of poor fishing (2005 and 2006),
very low samples sizes were reported for both VaRs test boats.

Size

Due to concerns about the accuracy of the measutsnmethe VTR data, we did not compare
lengths of Chinook from VTRs with creel survey esttboat data. Although test boat sample
sizes in Area 6 were low in 2005 and 2006, lengtjdency distributions suggest that mean
length and length distributions were similar betwégst fishing and angler caught Chinook
measured during creel surveys for each Area (FsgRPeand 23). The length frequency
distributions are remarkable in the similarity bétsize distributions in each individual area for
each year, and in their differences between thas\rdlean length and distribution of lengths
were not statistically compared for Area 6 in 2@@8ause of small sample sizes. Mean lengths
and distribution of lengths were not significandijferent between test fishing and creel surveys
for all comparisons made, except for Area 5 in 20Cable 44). Thus both test fishing and creel
surveys clearly demonstrate the similarities withégtions annually and demonstrate the
difference in size distribution of Chinook betwe®mea 5 and Area 6.

Mark Rate

Overall mark rate varied between the three metimodsth areas, but also showed differences
between areas (Figure 24). Mark rate was morabigrbetween methods in Area 5 than in
Area 6. In Area 5, mark rates reported by anglering creel surveys were always the lowest
rate of the three methods. The highest mark ratereported for VTRs in 3 of the 5 years. In
Area 6, VTRs always had an intermediate mark rate/éen test boats and creel surveys. The
highest mark rate was reported by test boats @drtBe 5 years. For legal-size fish in Area 5,
mark rate was between 43 and 57% for test boatbetween 20 and 74% for VTRs (Figure

25). For legal-size fish in Area 6, mark rate Wwasveen 40 and 67% for test boats and between
30 and 100% for VTRs (Figure 25). Legal-size maitke in Area 6 was relatively similar
between test fishing and VTRs for all years ex@8ais.

We tested for differences in overall mark rates. (total marked encounters / total encounters)
between test-fishery, VTR, and dockside samplinthoas and legal-size mark rates (i.e., legal-
marked encounters / total legal encounters) betwesttfishery VTR observations usigg
proportion tests (with Yates continuity correctiorjor Area 5 overall mark rate, highly
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significant differences in mark rates were notedalbfive years except 2006 (Table 45). In
2003 and 2007, the creel survey and VTR compamasaithe test fishery and creel survey
comparisons were significantly different, while tiest fishery and VTR comparison was not
significantly different. In 2004 and 2005, thettishery and VTR comparison and the test
fishery and creel survey comparisons were sigmtigadifferent, while the creel survey and
VTR comparison was not significantly different. ri&rea 6, a significant difference in overall
mark rates was observed only for 2004. In that,ytéa entire difference was due to a highly
significant difference between the test fishery arekl survey. Although the difference in legal-
size marked rate was quite large in some yeard€##4), a significant difference was observed
only for Area 5 in 2005, with 2004 in Area 5 aldose to being significantly differenpE

0.082).

Table 43. Number of Chinook caught by test boatsracorded by anglers on Voluntary Trip
Reports (VTRS) in the Areas 5 and 6 selective Gtiirfesheries, 2003 through 2007.

Year Area VTRs Test Boat
2003 5 179 335
6 80 148
2004 5 35 169
6 112 148
2005 5 63 135
6 40 17
2006 5 35 210
6 15 10
2007 5 128 78
6 36 76
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Figure 22. Length frequency histograms for lega¢-snarked Chinook caught on test boats
compared to dockside creel survey interviews ine/&seluring selective Chinook fisheries, 2003
through 2007.
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Figure 23. Length frequency histograms for lega¢-snarked Chinook caught on test boats
compared to dockside creel survey interviews ine/aluring selective Chinook fisheries, 2003
through 2007.
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Table 44. Mean lengths of legal-size marked Chirmaught by test boats and anglers in the
Areas 5 and 6 selective Chinook fisheries, 2008ufiihn 2007; and results of statistical analysis
comparing size and distribution of lengths. Nogn#ficant differences are denoted NS while
significant differences at thee= 0.05 level are denoted * and significant differes at the. =

0.01 level are denoted **.

Creel

Statistical Comparison

Mean Length

Mean Length

Year Area Samples (mm) Samples (mm) T Test Smirnov Test
2003 5 66 660 71 667 NS NS

6 63 794 32 763 NS NS
2004 5 48 765 377 738 NS NS

6 69 813 268 809 NS NS
2005 5 40 713 408 699 NS NS

6 7 748 145 751 NS NS
2006 5 74 695 794 692 NS NS

6 4 841 149 775 Not Tested Not Tested
2007 5 31 795 767 722 ** £p<0.01 *p<0.05

6 50 787 392 772 NS NS
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Figure 24. Proportions of marked and unmarked @krcaught by test fishing boats, reported
caught by anglers on Voluntary Trip Reports (VT&)d observed in creels surveys during the

Area 5 and 6 selective Chinook fishery, 2003 thio2g07.
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Table 45. Results of statistical analysis comganrark rates of Chinook caught by test boats,
anglers reporting their catch on Voluntary Trip Bep (VTRS), and dockside creel surveys in
the Areas 5 and 6 selective Chinook fisheries, 2863ugh 2007. Non-significant differences
are denoted NS while significant differences atotl¥0.05 level are denoted * and significant
differences at the = 0.01 level are denoted **.

Year Area Test, VTR & Creel Testand VTR Creel and VTR Test and Creel

2003 5 ** n<0.01 NS **n<0.01 ** n<0.01
6 NS n/a n/a n/a
2004 5 ** p<0.01 *0=0.04 NS **p<0.01
6 ** p<0.01 NS NS **p< 0.01
2005 5 ** p<0.01 *0=0.02 NS **p<0.01
6 NS n/a n/a n/a
2006 5 NS n/a n/a n/a
6 NS n/a n/a n/a
2007 5 ** n<0.01 NS **n<0.01 *0=0.03
6 NS n/a n/a n/a
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Table 46. Results of statistical analysis comganrark rates of marked legal-size Chinook
caught by test boats and anglers reporting théshaan Voluntary Trip Reports (VTRS) in the
Areas 5 and 6 selective Chinook fisheries, 2008ufin 2007. Non-significant differences are
denoted NS while significant differences at étve 0.05 level are denoted * and significant
differences at the = 0.01 level are denoted **.

Mark Rate
Year Area Test Fishing VTRs 2 Statistical Comparison
2003 5 0.426 0.423 0.00 NS
6 0.453 0.433 0.02 NS
2004 5 0.436 0.200 3.02 NS
6 0.483 0.404 1.20 NS
2005 5 0.548 0.310 3.79 *p=0.05
6 0.412 0.351 0.02 NS
2006 5 0.532 0.476 0.06 NS
6 0.400 0.467 0.00 NS
2007 5 0.574 0.737 1.91 NS
6 0.667 0.634 0.02 NS
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Figure 25. Proportions that were marked, and 98Pfidence intervals, of legal-size Chinook
caught by test fishing boats and reported cauglatngyers on Voluntary Trip Reports (VTR)
during the Area 5 and 6 selective Chinook fishef03 through 2007.
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Size and mark status categories

Creel data were not collected with enough detaiinamk and size status of released salmon to
compare with test fishing and VTRs for proportiafis€hinook in each of the four size and mark
status categories. Proportions in each the matksssize categories were not significantly
different in most comparisons (Figure 26 and Tddle Significant differences were observed

in Area 5 in 2006 and 2007 and in Area 6 in 200ab{& 47). The 2007 Area 5 differences
might be a result of a biased VTR sample as mogteoVTR data was collected from 1 boat
during a 6-day period. The proportion of legalesmarked Chinook in Area 5 was always lower
for VTR data than test boat data, except in 2008mthey were essentially equal. In Area 6,
test fishing and VTR data showed very similar prtipas of the four mark status/size categories
for each year except 2007 when anglers reporte@ sudslegal-size fish than the test boats. The
proportion of legal-size marked Chinook in Area &valways lower for VTR data than test boat
data, except in 2006.

In Area 5, confidence intervals around proportishmates were almost always smaller for test
fishing estimates versus VTR estimates (Figurearzi’28). In Area 6, confidence intervals
were smaller for test fishing in 2003, 2004 and20fut were larger in 2004 and 2005 when
sample sizes were extremely low (Figures 29 and 30)
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Figure 26. Proportions in four size/mark statusugs of Chinook caught by test boats and
reported caught by anglers on Voluntary Trip Rep@viTR) during the Area 5 and 6 selective

Chinook fishery, 2003 through 2007.
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Table 47. Sample numbers in four mark statustsaregories used to compute Chi-squared
analysis and Chi Square test results for Chinoolgletby test fishing and anglers reporting their
catch on Voluntary Trip Reports (VTRS) during theeas 5 and 6 selective Chinook fisheries,

2003 through 2007.

Legal-size Legal-size Sublegal- Sublegal-size
Area Year Method Marked Unmarked size Marked Unmarked 2 Probability
5 2003 Test Boat 66 89 48 132 0.89  0.759<0.90
VTRs 36 49 30 64
2004 Test Boat 48 62 21 38 2.63  0.259<0.50
VTRs 4 16 3 12
2005 Test Boat 40 33 30 34 344  0.259<0.50
VTRs 9 20 11 23
2006 Test Boat 74 65 25 46 10.45** 0.01<9<0.025
VTRs 10 11 11 3
2007 Test Boat 31 23 15 11 22.17** p<0.001
VTRs 28 10 46 32
6 2003 Test Boat 63 76 3 6 5.78 0.109<0.25
VTRs 29 38 5 8
2004 Test Boat 69 74 4 1 5.77 0.109<0.25
VTRs 42 62 2 6
2005 Test Boat 7 10 0 0 1.28 0.509<0.75
VTRs 13 24 3 0
2006 Test Boat 4 6 0 0 0.05 0.759<0.90
VTRs 7 8 0 0
2007 Test Boat 50 25 1 0 8.23* 0.0259<0.05
VTRs 26 15 5 2
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Figure 27. Proportions and 95% confidence interedimarked and unmarked legal-size
Chinook caught by test boats and reported caughnbgiers on Voluntary Trip Reports (VTR)
during the Area 5 selective Chinook fishery, 200®tigh 2007.
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Figure 28. Proportions and 95% confidence intarefimarked and unmarked sublegal-size
Chinook caught by test boats and reported caughnbiers on Voluntary Trip Reports (VTR)
during the Area 5 selective Chinook fishery, 20@@®tigh 2007.
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Figure 29. Proportions and 95% confidence interedlimarked and unmarked legal-size
Chinook caught by test boats and reported caughnbgiers on Voluntary Trip Reports (VTR)
during the Area 6 selective Chinook fishery, 200®tigh 2007.
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Figure 30. Proportions and 95% confidence intaredimarked and unmarked sublegal-size
Chinook caught by test boats and reported caughnbgiers on Voluntary Trip Reports (VTR)
during the Area 6 selective Chinook fishery, 20@®tigh 2007.
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Estimation of Total Encounters, M ethod 1 versus M ethod 2

In previous post-season selective fishery reperts (WDFW 2007b, 2007c¢) and in Section | of
the present document, WDFW has noted that Meth@d1) and Method-2 (M2) estimates of
total Chinook encounters (and quantities that atenated from total encounters; see Appendix
A for details) sometimes differ substantially. particular, M1 estimates of Chinook releases
(and associated mortality) have been on averagetb@Ber (range: 11% lower to 238% higher)
than M2 estimates over the suite of selective seaswnitored to date (i.e., 2003-2007 in Areas
5 and 6, 2004-5 and 2006-7 in 8-1 and 8-2, and #®@reas 9, 10, and 11; Figure 31). While
M2 was originally added to the creel estimationgess with sound justification (i.e., because
angler-reported releases were perceived as indecatrimes), the simultaneous reporting of
two estimates introduces ambiguity to the fisherghgation process. In particular, it can be
difficult to draw precise, quantitative post-seasonclusions about the success of fisheries
relative to pre-season objectives (e.g., FRAM-prtedi vs. observed impact comparisons,
Section II) when multiple impact estimates are ke for consideration.
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Figure 31. (A) (left) Season-wide Method-1 (M1) Method-2 (M2) encounter rates (total
encounters / total angler trips) for all Puget SU6itrait of Juan de Fuca selective fisheries
monitored using the Murthy design, 2003-2007. diaghed line reflects a 1:1 relationship; the
solid line is the fitted relationship. (B) (righthe ratio of M1 to M2 total encounter estimates
(“Exaggeration Ratio”) as a function of M2 encourneges for all selective fisheries monitored
using the Murthy design with test fishing, 2003-200'he dashed horizontal line represents the
line of estimator equality whereas the solid hantabline reflects the overall mean for fisheries
and seasons considered.
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For these reasons and with the encouragemenbaf technical staff, we sought to resolve
which estimation scheme (M1 and M2) is most appab@ifor selective fishery evaluation. Our
specific goal was to discern which approach is rhiksly to yield unbiased estimates of fishery
impacts relative to actualiftknown) impacts. To do this, we evaluatédM1 and M2 estimators
and their associated assumptidnsthe sensitivity of estimators to assumption wiolas, and

iii) the validity assumptions based on indirect ew&daa using empirical data. Based on these
efforts, we propose and recommend alternativeddta collection and parameter estimation in
selective Chinook fisheries monitored using oundgad Murthy design.

Method 1 and Method 2 Estimators: Assumptions amkBivity Analysis

Though M1 and M2 estimators (and their variances)atailed in Section | and Appendix A,
we review them briefly here to set the stage ferghesent evaluation. M1 and M2 rely on the
same information for the harvested Chinook compb(aotkside-based Murthy total estimates)
but differ computationally and in terms of the demputs needed for released Chinook (and
therefore total encounters) estimation. M1 Chinen&ountersHror) are obtained by summing
dockside-based total estimaté 6f retained and released Chinook encountersixor s
estimation categories [subscripts: marked-kept (MKmarked-kept (UK), marked-released
(MR), unmarked-released (UR), unknown mark statlsased (unkR), and apportioned
unidentified salmon (AUS)]:

1) Eror = Nmk + Nuk + Nur + Nur + Nunkr + Naus

Given its reliance on creel data, the validity of kklease estimates (relative to M2) hinges on
the ability and/or willingness of anglers to ac¢aharecall and/or report released Chinook
encounters during the interview process (i.e., Agsion 3 from Section I; Appendix B).

Accepting the potential for Assumption-3 violatidi2 approaches encounters estimation by
combining sampler observations on landed fish @rdy, Murthy estimates for legal-marked
Chinook in particular), assumptions about angldraveor (i.e., they harvest all legal-marked
Chinook encountered), and auxiliary informationli@ced via test fishing) about the size/mark-
status composition of the at-large “fishable” (ivailnerable to encounter with hook-and-line
angling gear) Chinook population. Using a simpi¢elPson estimator, M2 encounters are
estimated as:

(2) Eror =Kim / pum

whereKy is the dockside estimate of legal-marked Chinat&ntion (apportioned Murthy
estimate based on size composition of dockside kemngndo, v is the proportion of test-fishery
encounters that were legal-sized and marked. Thasccuracy of M2 estimates is unaffected
by the reliability of angler-reported releases arsgiead depends on whether or not anglers report
all legal-marked Chinook encountered (AssumptioAgpendix B) and the extent to which the
size/mark-status composition of test-fishery entetsmirrors that seen by private anglers
(Assumption 6, Appendix B).
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To understand which estimator (M1 or M2) is mogirapriate for estimating total encounters in
selective Chinook fisheries with accuracy, the gibility of Assumptions 3, 5, and 6 and the
sensitivity of estimators to departures from tipairfect attainment must be considered. While
the latter portion of this section addresses thigityaof Assumptions 3, 5, and 6, we briefly
evaluate the effects of hypothetical assumptiofatimns on the accuracy of estimates here.

We evaluated bias in total encounter estimaies(es) generated by M1 and M2 estimators
under known harvest, release, and size/mark-sfpitysn particular) conditions given a range of
proportional departures from perfect assumptioaimtient for each one (3, 5, and 6)
independently. We considered an “average” caseem®00 Chinook were encountered in

total Eror-rue Of Which 10% were legal in size and markpdu(rue) and thus available for

harvest (i.e.E v -rue = 350; this analysis assumes only LM Chinook anevésted). The
sensitivity [assessed in terms of relative bi&s, Relative Bias = (Erot-est- EtoT-true / EToT-trud

of the M1 estimator to departures from Assumptidne3, accurate release reporting occurs) was
assessed using the encounters estimates:

Erorest= Nk + Nr*D, and
Etot-true= Nk + Ng,

whereNg*D is the release value observed through samplinddaisdhe modeled departure
between reality and assumptions (i.e., the mistegprate for released fish in the case of
Assumption 3)D was assessed from 0.05 to 1.95 [i.e., +/- 95%adiewvis from Assumption 3
being perfectly metl§ = 1)]. Nx was assumed to be 350 (all legal-marked fish wareested)
andNg — the number of fish released — was taken asethainder (3,150 fish).

The sensitivity (Relative Bias) of M2 estimates to Assumptions 5 (all legal-mark#hinook are
retained) and 6 (test fishery and fleet encourdezdhe same) departures was similarly
guantified. However, for assumptionBor-estaNdEroT-rueWere estimated as:

4) Erot-est= [ELm-true*(1-D)] / PLm-true
Erot-true = ELm-true / PLM-true

where the quantiti v-rue*(1-D) is what is observed through dockside samplingand
represents the legal-marked release rate, whiclewasated for a range of 0-0.95 (i.e., it is
bound to the range 0 and 1). For Assumption-6ieis Eror.esiaNdEroT.actWere estimated
as:

(5) Erot-est= ELm-true/ (Pum-true® D)
Erot-true = ELm-true / PLM-true,

wherepv-rue® D yields the value that is observed in test fishampgles and is the degree of
departure between test fishery legal-marked anthbfieet legal-marked encounteE3 yalues
from 0.05 to 1.95 were assessed).
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Based on this cursory sensitivity analysis, fosues about the effects of assumption violations
on the reliability of M1 and M2 estimates becampaapnt. First, for Assumptions 3 and 5,
discrepancies of similar magnitude affect the aamcyiof estimates to a similar extent (on an
~1:1 basis; Figure 32). Incremental under- and-o@porting of actual releases (i.e.,
Assumption 3) leads to proportional negative ansitp@ biases in M1 estimates; the relative
bias in M2 estimates varies inversely and propodily with the rate at which legal-marked
Chinook encounters are released by anglers (issu#ption 5). Second, M2 bias varies non-
linearly (via a hyperbolic function) with the degref departure between test-fishery and fleet
legal-marked encounters; thus, estimates are naoeositively) biased if test fishers have
fewer legal-marked encounters than the private flean if the opposite scenario is true [e.g., a
20% discrepancy towards test-fishers having feegallmarked encounters leads to a 25%
relative bias (overestimate) in encounters whetfea®pposite (i.e., test fishers having more
legal-marked encounters) yields only a 17% biasiévestimate)]. Third, although we did not
evaluate estimator sensitivity to simultaneous ggion violations, it is clear that M2 could
yield accurate estimates of total encounters ihl#dsumption 5 and 6 are not well met. For
example, compensation might occur if anglers rel@dsgal-marked Chinook encounters
(leading to negative bias) and fewer legal-markbth@ok were caught by test fishing than
private-fleet anglers (leading to positive biaB)nally, while estimators were equally sensitive
to the three different assumption violations onrage, departures in Assumption 6 (test-fishery
assumption) yielded the maximum level of bias axaiklevels considered.

S ' I — Assumption 3
\ ' Assumption 5

\ i -=-- Assumption 6

Relative Bias

-1.0 -0.5 0.0 0.5 1.0

Departure From Assumption

Figure 32. Relationship between relative biaotaltencounter estimates [i.e., (estimate —
actual) / actual] and assumption violations of ptipnally varying degrees (D) for

Assumptions 3 (anglers accurately report all redddish), 5 (anglers keep all legal-marked
Chinook encountered), and 6 (the test fishery &&t €ncounter Chinook in the same size/mark-
status composition).
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Evaluating the Validity of Estimator Assumptions

Assumption 3: Do anglers accurately report caught-and-released Chinook salmon?

To gauge the plausibility of Assumption 3, we coctéd a brief literature review, considered
patterns in empirical estimates, and inspectedimgavview data (i.e., release—frequency
distributions). From this, we concluded that Asgtion 3 is unlikely to be perfectly met and
that in general anglers probably over-report reddancounters. While the rate at which anglers
over-report released encounters is unknown, ofi@fld8-2 data and previous studies suggest
that it could be anywhere between 20-200%.

In Washington (Noviello 1998) and elsewhere (N@RC 2006; Bailey 2007), interview-based
catch information (inclusive of harvested and regghcomponents) is generally accepted as
being vulnerable to several forms of response eVdhether due to innate human tendencies
towards recalling/reporting catch in prototype ditaes (i.e., digit bias, where even numbered
and multiples-of-five responses are favored; &gaman et al. 2005), intentional over-reporting
of catch for status purposes (i.e., prestige b@s)ther reasons, the misreporting of encounters
occurs often and can significantly bias intervieas®d estimates of catch (Malvestuto 1996;
Pollock et al. 1994). For example, in a comparigbangler-based and “true” total catch
estimates for Alberta walleye fisheries, Sulliva0@3) found that anglers reported sublegal
releases at a rate 2.2 times the release levehvetuitially occurred. Applying Sullivan’s
methodology (i.e., he based “true” encounters olWadike estimator, i.e., with landed catch
expanded by test-fishery proportions) to Washingtselective fisheries suggests an over-
reporting rate of similar magnitude (i.e., M1 i fimes M2 on average; e.g. Figure 32).

Specific to marine recreational salmon fisheriesyilllo (1998) demonstrated that anglers do
over-report the released component of their catdome fisheries. In this study, the overall
(i.e., across 7 season-area strata) angler-repafease proportion was +18% [range: -19%
(Area 4 pink salmon) to +353% (Area 10 all salmdnglsed compared to the actual value
documented via on-the-water observation methodsingecting release—frequency
distributions, Noviello (1998) also showed thatlangtend to report releases in prototype
guantities (e.g., 10, 12, 15, 20) and thereforgestgd a role of digit bias in the over-reporting
process. Similar reporting tendencies were reddsiteWDFW (2008) in the Areas 8-1 and 8-2
selective winter blackmouth fisheries; evidencegasging digit bias was especially pronounced
for high-encounter periods (e.g., October in thé@&eason; Figure 33). Although digit bias is
likely the result of complex cognitive processeat tire beyond the scope of selective fisheries
monitoring, its presence can be an impedimentaéatiturate estimation of population
parameters from interview data (Huttenlocher e1880; Beaman et al. 2005).

In combination, these observations lead us to daecthati) anglers misreport actual releases
by recalling/reporting in prototypical bing) misreporting likely involves erring towards over-
estimation, andii) Assumption 3 is poorly met in some cases (elging periods of high
encounters).
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Figure 33. Histograms of reported salmon releéaséspecies) from pooled Areas 5 & 6
interviews, 2003-07. The plotted frequency ispghgportion of anglers interviewed that
successfully encountered and released Chinook salimosequential order (2003-2007), the
season-total samples size (no. parties interviewagatesented by each plot are 858, 1,392,
751, 827, and 730 and n = 1,917, respectively.

Assumption 5: Do anglers keep all of the legal-marked Chinook they encounter?

Though the data needed to rigorously evaluate Apsom5 are limited, available information
suggests that it is likely violated but only to aor extent. To arrive at this conclusion, we
considered all available direct [empirical estinsabé legal-marked release rates from voluntary
trip reports, VTRs] and indirect evidence relatingts occurrence.
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The availability of empirical data for evaluatirgetplausibility of Assumption 5 is limited for
multiple reasons. Foremost, to discourage the-baadling of fish in protected size/mark-status
classes (marked or unmarked), WDFW has histori@albjided asking anglers about the size of
released individuals; thus, legal-marked releaseastimates cannot be obtained for the private
recreational fleet. Second, even if interviewduded questions about the release of legal-
marked fish, however, an unknown (and non-estimablgportion of the legal-marked Chinook
release that occurs in a fishery could be due sid®itification (i.e., mark-status determination,
length measurement, or both). Third, VTRs — ody direct means for estimating legal-marked
release rates in a fishery — are the result offesskected sample coming from a more skilled
segment of the angling population (see Sectiom justification); legal-marked release rates
estimated from VTRs are therefore potentially bib&and most likely in the positive direction).

Given appropriate caveats about the potential it iIm VTR-based samples, data collected and
returned by private and charter anglers fishingreas 5 and 6 yield a legal-marked release rate
estimate of approximately O to 14% (overall esten&®o) for the combination of seasons and
areas (Table 19). We found VTR estimates of |egatked release rates to be similarly low and
consistent for season-area-source combinationsengudficient legal-marked encounters were
reported.

Overall, VTR observations and test-boat vs. fleehparisons of legal-marked Chinook size
suggest that Assumption 5 is unlikely to be meaha5 and 6 fishery. However, VTRs provide
a starting point for adjusting M2 estimates so thayy may more accurately reflect reality (i.e.,
by expanding legal-marked Chinook retention by ~J0%r to using this value in the M2
estimator). If a more defensible estimate of thegpe fleet legal-marked release rate could be
obtained (e.g., based on reported intentional {egaked release activity supplied during
interview, Assumption-3 issues notwithstandingis ttould also be used in modifying future
estimates.

Assumption 6: Is the size/mark-status composition of test fishery encounters the same as that
seen by the private recreational fleet?

In the previous subsection of the present repataddressed this assumption in detail both in
terms of how test fishing proceeds in implementafice., do test-boat anglers perfectly mimic
the fleet?) and based on comparisons of param&tieraes that could be obtained from both the
test-boat and the private-fleet datasets (i.e.radvmark rates and size/age composition for legal-
marked Chinook). Several lines of evidence sugiestthis assumption is correct. We refer the
reader to the previous subsection for more on onsideration of this assumption.
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FRAM Performancein Selective Fishery Planning

Predictions of encounters, landed catch and mbesly FRAM were relatively accurate for the
Area 5 and 6 selective Chinook fishery. In genexetual estimated encounters, landed catch
and mortalities of marked fish were occasionallyhier than FRAM predictions, and actual
estimated encounters, landed catch and mortatifieemarked fish were almost always less
than FRAM predictions.

Estimates of actual landed catch exceeded FRAMIigirens every year except 2005 for
marked legal-size fish, and every year for markduegal-size fish (Table 48). Estimates of
actual landed catch of unmarked legal-size fiskenexceeded FRAM predictions, while in
2005, 2006 and 2007, estimated actual landed chtehmarked sublegal-size fish exceeded the
FRAM predictions of zero. Estimates of total unkeal landed catch were from less than 1
percent to 26 percent of the FRAM predictions.

Using Method 1 estimates of encounters, actuahestis exceed FRAM predictions every year
except 2005 for marked legal-size fish, and for arkead sublegal-size fish in 2003 (Table 49).
However, even under this most conser vative estimate (highest estimate) of encounters,
estimated actual total encounters of unmarked Chinook were lessthan FRAM predictions

for all fiveyears of thefishery (Figure 34). Using Method 2 estimates of encasnictual
estimates exceed FRAM predictions in 2003, 20042846 for marked legal-size fish, and for
unmarked sublegal-size fish in 2003 (Table 50)ing#1ethod 2 estimates, total encounters of
unmarked Chinook never exceeded the FRAM predistion

Using Method 1 estimates of mortalities (includbah kept and released fish), actual estimates
exceed FRAM predictions every year except 200%rfarked legal-size fish and total marked
fish, in 2004 for marked sublegal-size fish, anduiomarked sublegal-size fish in 2003 (Table
51). However, even under thismost conservative estimate (highest estimate) of mortalities,

the estimated actual total fishing mortality of unmarked Chinook was lessthan the FRAM
prediction for all five years of thefishery (Figure 35). Using Method 2 estimates of
mortalities, actual estimates exceed FRAM predidtim 2003, 2004 and 2006 for marked legal-
size fish, and for unmarked sublegal-size fish0682(Table 52). Using Method 2 estimates,
total mortalities of unmarked Chinook never excekttie FRAM predictions.
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Table 48. Pre-season FRAM predicted landed cétatvést) compared to actual estimated
landed catch, and 95% confidence intervals, foctmabined Areas 5 and 6 selective Chinook
fishery, 2003 through 2007.

FRAM  Estimated FRAM Estimated
Size Predicted Marked Predicted Unmarked
Year Class Marked Landed +/- 95% CI Unmarked Landed +/- 95% CI
2003 Legal 2,862 3,192 508 638 76 36
Sublegal 0 225 165 0 0 0
All 2,862 3,417 535 638 76 36
2004 Legal 2,861 3,375 440 639 5 6
Sublegal 0 196 77 0 0 0
All 2,861 3,571 447 639 5 6
2005 Legal 2,887 1,924 386 613 23 19
Sublegal 0 100 42 0 30 21
All 2,887 2,025 388 613 53 28
2006 Legal 3,044 3,443 476 456 10 9
Sublegal 0 198 60 0 15 14
All 3,044 3,641 480 456 25 17
2007 Legal 3,532 3,684 496 468 30 26
Sublegal 0 287 77 0 94 51

All 3,532 3,972 502 468 124 57
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Table 49. Pre-season FRAM predicted encounterpaned to actual estimated encounters
using Method 1, and 95% confidence intervals, lier¢combined Areas 5 and 6 selective
Chinook fishery compared, 2003 through 2007.

FRAM Estimated FRAM Estimated
Size Predicted Marked Predicted Unmarked
Year Class Marked Encounters+/-95% CI Unmarked Encounters +/- 95% CI
2003 Legal 3,045 4,341 1,148 7,976 5,595 1,053
Sublegal 2,815 2,338 744 4,585 6,388 1,315
All 5,860 6,680 1,368 12,561 11,983 1,684
2004 Legal 3,043 5,324 1,334 7,993 6,665 1,312
Sublegal 2,690 1,961 805 4,935 3,460 1,048
All 5,733 7,285 1,558 12,928 10,125 1,679
2005 Legal 3,071 2,586 848 7,664 2,423 631
Sublegal 2,615 1,691 558 4,875 1,858 582
All 5,686 4,277 1,015 12,539 4,282 859
2006 Legal 3,238 4,535 1,126 5,699 4,068 856
Sublegal 3,625 1,420 551 3,570 2,617 723
All 6,863 5,954 1,253 9,269 6,685 1,120
2007 Legal 3,757 5,269 1,548 5,850 3,868 1,260
Sublegal 3,805 2,198 1,048 3,625 1,596 911
All 7,562 7,467 1,870 9,475 5,464 1,554
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Table 50. Pre-season FRAM predicted encounterpaned to actual estimated encounters
using Method 2, and 95% confidence intervals, fier¢combined Areas 5 and 6 selective
Chinook fishery compared, 2003 through 2007.

FRAM Estimated FRAM Estimated
Size Predicted Marked Predicted Unmarked
Year Class Marked Encounters+/- 95% CI Unmarked Encounters +/-95% CI
2003 Legal 3,045 3,192 508 7,976 4,103 1,099
Sublegal 2,815 1,658 688 4,585 4,523 1,463
All 5,860 4,850 855 12,561 8,627 1,830
2004 Legal 3,043 3,375 440 7,993 4,213 1,236
Sublegal 2,690 1,223 595 4,935 2,152 859
All 5,733 4 598 740 12,928 6,365 1,505
2005 Legal 3,071 1,924 386 7,664 1,941 747
Sublegal 2,615 1,201 530 4,875 1,296 569
All 5,686 3,125 656 12,539 3,237 939
2006 Legal 3,238 3,443 476 5,699 3,157 894
Sublegal 3,625 1,051 468 3,570 1,938 674
All 6,863 4,494 668 9,269 5,095 1,120
2007 Legal 3,757 3,684 496 5,850 2,713 1,137
Sublegal 3,805 1,550 875 3,625 1,126 728

All 7,562 5,235 1,006 9,475 3,839 1,350
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Table 51. Pre-season FRAM predicted mortalitieamared to actual estimated mortalities
using Method 1, and 95% confidence intervals, fier¢combined Areas 5 and 6 selective

Chinook fishery compared, 2003 through 2007.

FRAM Estimated FRAM Estimated
Size Predicted Marked Predicted Unmarked
Year Class Marked Mortalities +/- 95% ClI Unmarked Mortalities +/- 95% CI
2003 Legal 3,032 3,364 531 1,771 903 162
Sublegal 563 648 220 917 1,278 263
All 3,595 4,012 575 2,688 2,181 309
2004 Legal 3,031 3,667 479 1,774 1,004 197
Sublegal 538 549 178 987 692 210
All 3,569 4,216 511 2,761 1,696 288
2005 Legal 3,059 2,023 402 1,701 383 97
Sublegal 523 418 119 975 396 118
All 3,582 2,442 419 2,676 779 153
2006 Legal 3,225 3,607 500 1,265 619 129
Sublegal 725 442 125 714 536 145
All 3,950 4,049 515 1,979 1,155 194
2007 Legal 3,743 3,922 543 1,298 606 191
Sublegal 761 669 223 725 394 189
All 4,504 4,592 587 2,023 1,000 268
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Table 52. Pre-season FRAM predicted mortalitieagared to actual estimated mortalities
using Method 2, and 95% confidence intervals, lier¢combined Areas 5 and 6 selective
Chinook fishery compared, 2003 through 2007.

FRAM  Estimated FRAM Estimated
Size Predicted Marked Predicted Unmarked
Year Class Marked Mortalities +/- 95% CI Unmarked Mortalities +/- 95% ClI
2003 Legal 3,032 3,192 508 1,771 680 169
Sublegal 563 512 213 917 905 293
All 3,595 3,704 551 2,688 1,584 338
2004 Legal 3,031 3,375 440 1,774 636 185
Sublegal 538 402 141 987 430 172
All 3,569 3,776 462 2,761 1,067 253
2005 Legal 3,059 1,924 386 1,701 311 114
Sublegal 523 320 114 975 283 116
All 3,582 2,245 402 2,676 594 162
2006 Legal 3,225 3,443 476 1,265 482 134
Sublegal 725 368 111 714 400 136
All 3,950 3,811 489 1,979 882 191
2007 Legal 3,743 3,684 496 1,298 433 172
Sublegal 761 540 190 725 300 154

All 4,504 4,224 532 2,023 733 231
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Figure 34. Comparison of FRAM predicted mortasited marked Chinook (based on Method 1
and Method 2 estimates of encounters) and actuehiitp estimates from the Areas 5 and 6
selective Chinook fisheries, 2003 through 2006.
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Area 5 and 6 Unmarked Chinook Mortalities
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Figure 35. Comparison of FRAM predicted mortasited unmarked Chinook (based on Method
1 and Method 2 estimates of encounters) and actaghlity estimates from the Areas 5 and 6
selective Chinook fisheries, 2003 through 2006.
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Unmarked retention error ranged from less thanrégme to just under 2 percent (Table 53), well
below the FRAM value of 8 percent. Using Methoestimates, marked release error ranged
from 24 to 37 percent, many times greater tharFfRA&M value of 6 percent. Unmarked
sublegal-size retention error and marked subleigal+etention error are modeled as zero in
FRAM. Unmarked sublegal-size retention error rahfgem 0 to 8 percent, while marked
sublegal-size retention error ranged from 6 to &@@nt. Marked sublegal-size retention error
increased over the five years of the fisheries.

Table 53. Comparison of FRAM input parameters estdnated values from the combined
Areas 5 and 6 selective Chinook fishery, 2003 thho2007.

Year Selective Fishery Parameter FRAM Value Method Method 2

2003 Unmarked Retention Error 0.080 0.013 0.018
Marked Release Error 0.060 0.265 0.000

Unmarked Sublegal Retention Error 0.b00 0.000 0.000

Marked Sublegal Retention Error 0.600 0.096 0.136
2004 Unmarked Retention Error 0.080 0.001 0.001
Marked Release Error 0.060 0.366 0.000

Unmarked Sublegal Retention Error 0.b00 0.000 0.000

Marked Sublegal Retention Error 0.600 0.100 0.160
2005 Unmarked Retention Error 0.080 0.010 0.012
Marked Release Error 0.060 0.256 0.000

Unmarked Sublegal Retention Error 0.600 0.016 0.023

Marked Sublegal Retention Error 0.600 0.059 0.084
2006 Unmarked Retention Error 0.080 0.003 0.003
Marked Release Error 0.060 0.241 0.000

Unmarked Sublegal Retention Error 0.b00 0.006 0.008

Marked Sublegal Retention Error 0.600 0.139 0.188
2007 Unmarked Retention Error 0.080 0.008 0.011
Marked Release Error 0.060 0.301 0.000

Unmarked Sublegal Retention Error 0.b00 0.059 0.083

Marked Sublegal Retention Error 0.600 0.131 0.185
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SECTION Il: SUMMARY AND DISCUSSION

Sampling I ntensity

These monitoring and sampling programs were dedigmeollect and provide data to estimate
the following parameters, as listed in the Statedlragreement documents (Northwest Treaty
Tribes and the Washington Department of Fish anldlifé 2007). For the most part, the
monitoring program used for the Area 5 and 6 selec@hinook fisheries from 2003 through
2007 has been very effective at achieving the gaadlsobjectives as outlined in those
agreements.

Our estimates of harvest were within the 15% precisbjective during all years that the quota
was achieved and effort estimates achieved thetgeeach year. Even in 2005 when the
guota was not harvested, our precision was witBi.2 Although better precision is desirable

for all years, the precision achieved in 2005 washghat even if we added the upper end of the
confidence interval to the harvest estimate, wedtl not exceed our conservation objectives.
Sample size objectives were met when the fishecpmpassed the entire statistical month. We
still met our precision estimate in 2 of the 3 yahen the August sample size objective was not
met. Sampling rate for CWTs was met each yeanefishery. Based on the precision and
sample rates achieved, we believe that the doclssidgling program for summer selective
Chinook fisheries with quotas should remain uncleang

Test fishery encounters met objectives in Area &lligears except 2007. The number of hours
expended test fishing was down in 2007 versus puswears. Future test fisheries must ensure
the desired sample is reached. In Area 6, thdisishg objective was met only twice. The
stated objective of 100 fish caught is probablyeatfistic given the entire estimated encounters
for Area 6 ranged from 683 to 1,614 during the ge¢he objective was not met. An objective of
100 fish would represent between 6 and 14% of tiggea encounters. An alternative test

fishing objective for short duration, low catchedisheries should be investigated. Despite the
deficiencies in test fishing sample size in Areth@, test fishing data still matched well with

creel data and clearly showed the difference irsthe of fish being caught in Area 6 versus
Area 5.

Evaluation of Mark Rates and Mark Status/Size Category Proportions

Based on results presented in Section Il, we calecthat test boat catches are representative of
angler catches for the following reasons:
* Mean length of legal-size marked fish caught byfisking was not significantly
different from angler caught fish measured in datdksreel surveys for eight out of nine
area/year comparisons.
* Length frequency distributions were not signifidgmlifferent for legal-size marked fish
caught by test fishing and anglers.
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* Mean length of fish caught by test fishing showeghiicant differences between areas
all years and therefore clearly captured the dffiees in the available pool of fish
between the two areas.

* Test fishing mark rate was more similar to VTR miate than it was to the creel survey
mark rate.

» Test fishing mark rate was significantly differérdm creel in 5 out of 10 year/area
comparisons. Since angler catches are subjeet#dl bias, this is an expected result.

* Mark rate of legal-size fish caught by test fishwags not significantly different from
mark rate of fish reported on VTRs in 9 out of Hag/area comparisons.

» Test fishing mark rate was not consistently higivdower than mark rates of VTRs and
creel surveys suggesting that it is not uniformbsled either high or low.

* VTR data is subject to clumped and/or patchy distion throughout the season whereas
test fishing data is collected throughout the seasw responds to catch rate.

» Confidence intervals for proportions in the fourrkaatatus/size categories were tighter
for test fishing versus VTRs.

» Proportions in the four mark-status/size categosieie not significantly different from
VTR proportions in 7 out of 10 year/area comparsson

FRAM

FRAM predicted too few marked fish encounters amdtatities and too many unmarked
encounters and mortalities for this fishery. FRAMut parameters unmarked retention error
was too high and marked release error is too I®®RANM assumes no sublegal-size fish are
retained, when clearly there is unmarked subleigal+gtention error and marked sublegal-size
retention.
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CONCLUSIONS

State and Tribal Objectives

Prior to implementation of the 2003 selective Chinfishery, fisheries managers identified a
number of questions about the magnitude and impdaslective fisheries that needed to be
addressed by a monitoring and evaluation progratlthough additional questions were
identified, this monitoring and evaluation programs not intended to address those additional
guestions. Questions that are addressed include:

Sampling Intensity

Can the sampling program adequately measur e effort and harvest?

The use of the Murthy type estimator for quota nganaent worked well with no
changes needed.

How would we measure mark rate?

We measured mark rate by creel survey, Voluntaily Reports and test fishing.
Test fishing provided the most reliable unbiasedhoe of determining both

mark rate and sublegal-size to legal-size propastioCreel surveys are subject to
substantial error and bias and were the leastal#simethod. Voluntary Trip
Reports can provide information on mark rate aridlegal to legal ratios in lieu

of test fishing, although the data is likely to baarrors and biases, especially at
low sample size. Use of VTRs in a destination &keaSekiu requires additional
effort to successfully collect good data.

Fishery Description

What level of effort would occur ?

Opening of this selective Chinook fishery did redd to effort levels that are
substantially higher than historical levels andaict, in the Area 5 and 6 selective
Chinook fisheries, effort was well below historidewels.

What would bethe mark rate?

The mark rate during this fishery ranged from abtilito 60 percent, and for
legal-size fish from about 35 to 65 percent, insieg over time.
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How many sublegal-size fish would be caught and released?

The proportion of sublegal-size fish in Area 5 grveg from 0.54 in 2003 to 0.33
in 2007. Few sublegal-size Chinook were caughtraa 6, never exceeding 0.06
of the catch.

How many unmarked fish would bereeased for every fish landed?

For both areas combined, the number of fish retbpse landed dropped during
the five years of fisheries from 4.2 to 2.0.

How many mortalities would occur in thisfishery?

Total fishing related Chinook mortalities rangeanfr2,839 to 6,193.

What stocks of fish would be caught?

Puget Sound and Columbia River origin stocks cosepttie bulk of the fishery.
Very few Strait of Juan de Fuca origin stocks aaght in this fishery.

What would be the impact to the coded wir e tag program?

Very few DIT fish are caught in this fishery ane thffect on the DIT mark rates
appears undetectable.

What would angler compliance be?

Angler compliance exceeded 90% at all times. Sydbeize retention was high
in 2007 and additional resources should be diretcteshsure continued
compliance with the minimum size regulation.

Use of FRAM to Predict Selective Fishery Impacts

Encounter §/L anded Catch

Since the Area 5 and 6 Chinook fishery is modeked guota, deviations of
FRAM predicted encounters and catches from cresdwnters and catches are
not due to inaccurate fisheries scalars. RatlRANF inputs of mark release
error, unmarked retention error, as well as stoukage specific abundances are
responsible for the differences. Mark release exnat unmarked retention error
are addressed below. Stock and age specific aboeslah unmarked and marked
Chinook are developed outside of the FRAM modehmdrked and marked
stock composition for FRAM can be compared to DNiédck composition after
DNA samples have been analyzed.
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Excluding 2005 since the quota was not achievedNrfotal encounter
estimates were generally higher than creel totabenter estimates using either
method 1 or 2. They were on average 16% highertethod 1 estimates and
64% higher than method 2 estimates. Compared tbadel, FRAM tends to
slightly underestimate marked encounters and sogmfly overestimate
unmarked encounters.

FRAM estimates of landed catch should exactly matekl estimates, because
the fishery is modeled as a quota. Due to manageimeecuracies the FRAM
estimate of landed catch is slightly lower thandheel estimate (2% average).
Similar to total encounters, FRAM tends to undeneste marked catch and
overestimate unmarked catch.

FRAM is not designed to estimate sublegal landéchc#@lthough this parameter
is not estimated in FRAM, sublegal retained caschdcounted for in the quota as
retained catch and ultimately leads to the fisleging sooner.

Unmarked Retention Error (legal-unmarked kept/legal-unmarked
encountered):

FRAM uses a rate of 8% to calculate the predictedber of unmarked legal-size
Chinook that are retained in a selective fishehisTate is applied to the number
of unmarked legal fish encountered. The calculatibunmarked retention error
in the creel survey varies depending on whethehatel or method 2 is used to
estimate Chinook encounters. The average metlawmd Inethod 2 estimates of
unmarked retention error are 0.7% and 0.9% respgtiwith no single
year/method exceeding 2%. The FRAM value of 8%gsicantly higher than
the creel values. It was originally selected tovjte a generous estimate of this
parameter until more data could be collected ts&utiate this value.

Mark Release Error (legal-marked released/legal-marked encounter ed):

FRAM uses a value of 6% as the estimate of Chinegil-marked release error
in selective fisheries. Creel estimates of legalmad release error are produced
only via the method 1 approach, because methodutrees that anglers retain all
legal-marked Chinook encountered. Method 1 esémat the legal marked
release error range from 24% to 37%, with an awevadue of 28%. VTR
estimates for this parameter average 5%.

Test Fishing Encounters

FRAM models 150 encounters per test fishing bodtraonth. The average
number of actual test fishing encounters per anelan@onth was 157 in Area 5
and 71 in Area 6.
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State Objectives

How would anglersrespond to thefishery and would they be satisfied with
the mark rate?

Effort levels were generally higher than for yeaishort-duration, quota
managed, non-selective fisheries. Anglers appsafied with the mark rate of
legal-size fish.

Other Questions and | ssues

Method 1 versus Method 2

Though it is impossible to know with certainty tinee number of Chinook salmon encountered
in a particular fishery, preceding consideratiomggest that both Method 1 and Method 2 have
the potential to yield biased estimates of thisangnt fishery parameter. For this reason, it may
be more productive to define the set of conditionder which one method is expected to yield
better (i.e., less biased) estimates than the atidfor determine defensible means for adjusting
for measurable biases when they occur.

Length and Duration of Monitoring

Monitoring and evaluation of this fishery occurffed five years. Very little additional
knowledge was gained after the first three yedise range of effort and harvest was established
by the first 3 years, with 2003 representing a gigling year and 2005 representing a poor
fishing year. The ability of the sampling progrérestimate effort, harvest and releases within
required precision levels was demonstrated witHiteeyear of monitoring. The ability of test
fishing to effectively mimic the fleet was demoiaséd with the first year of sampling, and again
in the second year after changes were made inempgttto better mimic the fleet. While the
ratio of released fish to harvested fish continteedrop throughout the duration of the fisheries,
even in 2003, the first year of the fishery, theated impacts to unmarked Chinook were less
than predicted by FRAM. That is, conservation oties for this fishery were met during the
first year of the fishery and every year thereaft@atch per unit effort is clearly a representativ
measure of the quality of fishing in Areas 5 and3tnce C/f can be computed from baseline
sampling, it could be used to monitor gross chamgése fishery in lieu of the intensive
sampling that has occurred to date. Major effbetnges are also picked up in a relative scale
during baseline sampling. If significant change€if and effort are noted during baseline
sampling, managers can then decide if additiontehsive monitoring is required to investigate
if the fishery is no longer within predicted FRAMhpacts.
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Conservation Objectives

Finally, it is important to highlight that despijeestions that might remain about selective
fishery mortality rates, multi-year impacts, effeon the coded wire tag program, etc. this
fishery consistently met the pre-season consenvatigectives for unmarked Chinook, ithe
estimated mortalities of unmarked Chinook were lessthan predicted in FRAM models used
during the pre-season planning processfor every year of thefishery.

RECOMMENDATIONS

* With the existing sampling program and Methods d 2ms starting points, WDFW and
tribal co-managers should work towards a mutualigaable encounters and mortalities
estimation framework.

* The dockside interview process should be modifteguantify the extent of intentional
legal-marked Chinook release activity for the entecreational fleet. This assessment
will yield additional insight on the utility of th®lethod-2 estimator and may provide a
representative means for adjusting M2 estimatessfeanse-related bias. A caveat to this
approach is that it adds a new assumption to thepp2oach (i.e., that angler-reported
legal-marked Chinook releases are accurate; abreggked Chinook release is a low
frequency but memorable event, this may be of miomsequence).

» In areas with sufficient test boat samples, VTR &datively little additional
information. Resources directed at the VTR progaaenprobably better utilized
elsewhere (e.g. test fishing) when test fishing@amare adequate. In contrast, when
test fishing samples are low and fishing catch iategh, VTRs can be a significant
source of supplemental information. Successfulémentation of a VTR program in a
“destination” area such as Sekiu is problematiee Mtommend relaxing standards of
training for participants of the VTR program in sledocations, providing VTR
instructions and data sheets to anglers in the imgprior to their trip, and utilizing data
from any anglers returning forms. Given the afcgationed caveats, VTRs can provide
useful information on mark rate and sublegal-sizkegial-size ratios when test fishing is
not conducted.

* Mean lengths of fish caught by test fishing andlersgwere not significantly different
even though the proportion of fish caught whilengsiliownriggers during test fishing
was higher than the proportion of Chinook encowttevhile using using downriggers by
the fleet. This suggests that the method of fighwas not biasing the size of fish
encountered by test fishing. Therefore we recontmegitizing the most efficient method
of catching fish on test boats in order to boostsa size and increase precision rather
than attempting to prevent bias by adjusting methitodnatch anglers.

* With the high mark rate of legal-size Chinook olbeerin Area 6 (40-60%) and low rate
of sublegal encounters, this is perhaps the loiwssatch recreational selective fishery in
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the state. As no local stock CWTs have been obddr/the Area 6 fishery and the
number of fish released per harvested in very tog, fishery would be a very good
choice for expanded angler opportunity.

* Very little additional information was gained rela&t to evaluating the magnitude of the
Areas 5 and 6 selective Chinook fisheries nor ffeceveness the monitoring program
after the third year of implementation. Therefaerecommend a maximum of 3 years
of monitoring for short-duration (less than 3 ma)tkelective fisheries unless inter-year
variation suggests additional years of monitorirgreecessary. Additional intensive
monitoring should occur if significant changes abserved in C/f, effort, or release
estimates as measured by baseline sampling.

* Adjust the FRAM input parameter for unmarked ratamerror to a value of 2% to
calculate the predicted number of unmarked legad-€hinook that are retained in a
selective fishery.

» Defer a decision on a new value for mark releas® @ending resolution on
methodology. We expect the range for this parantetbe between 5% (VTR) and 28%
(creel method 1).

» Continue to model 150 Chinook encounters per telsinfg boat and month.

» Since the changes necessary to model sublegaledtaatch in FRAM require a major

programming effort and since sublegal catch is aetad for in the quota, no FRAM
change to model sublegal retention is proposed.
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APPENDICES

Appendix A. Estimating season-wide mar k-selective fishery impacts

List Al. Variable definitions and equations associated Wwiture Al.

Below are definitions and equations for all quagsitused in estimating total mark-selective
fishery impacts under “Method 1”. The sequencthalist builds from estimators (and
variances) of encounters-by-class (i.e., size/ns#akis groups) for each marine area (spatial
strata) to season-wide fishery-impact estimatesieM appropriate, estimation differences
leading to “Method-2” estimates of fishery impaate identified and are denoted by 1.
Regarding notation: i) symbols follow those in Figure Al; ii) estimatqdantities appear in
italics; and iii) constants (with an assumed variancesobzare depicted ibold-faced, italicized
font.

A. Total and class-specific encounter s estimation:

The first step towards quantifying mark-selectisgléry impacts by size/mark-status class is the
apportioning of Murthy-based estimates of totalr@lok encounters (the sum of retained and
released fishEncounters) in a given stratumto the appropriate group using encounter-
composition data collected in the WDFW test fish@mst-fishery Encounter Composition).

Encounters

Ei= Estimated total Chinook encounters for stratumclusive of retained and released
individuals from all mark-status grougs\xi = marked-retained\yx; = unmarked-
retainedNwri = marked-released, amNlr; = unmarked-released), released Chinook of
unknown mark status\(,nxr), and apportioned unidentified salmdn(s;, i.e.,
unidentified (to species) released salmonids theat have been Chinook; apportioned by
identified-released proportions] derived usingMhathy estimator.E; and its variance
are estimated as:

(1)  E = Nwki + Nuki + Nmgri + Nuri + Nunks + Nausi
(2)  var(E) =var(Nwuki) + var(Nui) + var(Nwri) + var(Nur) +
var (Nunkr) + var (Nausi)

11 For Method-2, the total encounter estimé&gjs obtained by: 1) combining the marked-lega¢mébn
estimate K_y) and the test-fishery-based estimate of the ptapoof at-large Chinook that are marked
and of legal sizep(v;; defined in 3 and 9 below) and 2) assuming thgteas retain all legal-size, marked
Chinook [i.e..E = Kywi / pumi, with var(E) = (Kuwi 2/ puwi® )*(var (Kowi) / Kowi® + var(puwi) / puwid)l. This
estimate is used in all subsequent Method-2 cortipatain a manner identical to Methodss unless
specified otherwise.

! variances for all quantities contributingEpunder Method-1 are defined in the Methods sectfdh@main body
of the report.
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Test-fishery Encounter Composition

puvi = the test-fishery estimate of Chinook catch prapn comprised of legal (L), marked (M)
individuals in stratum

pi = the test-fishery estimate of Chinook catch prapn comprised of legal (L), unmarked
(V) individuals in stratun

psmi = the test-fishery estimate of Chinook catch propo comprised of sublegal (S), marked
(M) individuals in stratum

psu = the test-fishery estimate of Chinook catch prapn comprised of sublegal (S),
unmarked (U) individuals in stratum

For eachXY combination X = L and S and& = M or U), test-fisherypxys and their
variances are estimated as:

(3)  pxvi = Nxvi / ZNxy, and
(4)  var(pxv) = [Pxvi*(1- pxvi)] / (ni-1),

wheren; = the total number of fish encountered by testboastratum.

Encounters by Size/Mark-status Class

E.mi = estimated legal (L), marked (M) encounterstratami
ELui = estimated legal (L), unmarked (U) encounterstiatumi
Esvi = estimated sublegal (S), marked (M) encountestratumi
Esuy = estimated sublegal (S), marked (U) encountessratum

For eachXY combination X = L andS andY = M or U), apportioned encountetgy; and
a conservative estimate of its varianassyming pxyi and Exy; are independent
estimates) are obtained from:

(5)  Exvi=E*pxv .,
(6)  var(Exvi) =var(E)* pxvi” + E™*var(pxv)

$3F var(Exy) (i-e., equation 6) includes an additional couwarecomponent [i.evar(E;)*var(pxy)] for
Method-2 estimates of apportioned encounters dilvatE; is derived from test-fishery data.

B. Estimating Retained and Released Numbers by Sze/Mark-status Class:

Before mortality can be estimated for each cldssnumber of fish retained and released must
be estimated. Class-specific retention estimateslatained by apportioning Murthy estimates
of marked and unmarked Chinook retained in ea@tuwstri to size classepportioned

Estimates of Retention to Sze Classes); this is achieved using proportions estimatedngur
dockside creel survey®0ckside Observations for Apportioning Retained Catch to Class).
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Releases are then estimated as the difference &ewl@ss-specific total encounters and
retention Estimating Release Numbers by Class).

Dockside Observations for Apportioning Retained Catch to Class

duvk = the estimated proportion of retained (kept,idarked (M) Chinook salmon that were
legal (L); based oseason-wide dockside observations of marked Chinook (asi%)

dswk = the estimated proportion of retained (kept,idarked (M) Chinook salmon that were
sublegal (S)

The proportion of retained, marked fish in sizessba (X = L or S) and its variance are
estimated as:

(7)  dwwk = Nxwx / Z Nxuk
(8)  var(dxmk) = [dxmk*(1- dxmk)] / (Znxmk-1),

where nxyuk andnyuk areseason-wide total dockside counts of marked fish and the
subset of marked fish in size-clagssrespectively.

dLuk = the estimated proportion of retained (kept, ldmarked (U) Chinook salmon that are
legal (L) ; estimated froreeason-wide dockside observations of unmarked Chinook (as is
Psuk)

dsuk = the estimated proportion of retained (kept, Wdmarked (U) Chinook salmon that are
sublegal (S)

The proportions of retained, unmarked fish belogdo legal and sublegal size classes
are estimated as above (7 and 8) but useagon-wide dockside observations on
unmarked (U), not marked Chinook salmon.

Apportioned Estimates of Retention to Sze Classes
Kuwi = estimated number of legal (L), marked (M) Clukdept in stratun
KLui = estimated number of legal (L), unmarked (U)r@iok kept in stratum

The number of kept, marked encounters, markedtiisize clasX (legal or sublegal)
and its variance is estimated as:

(9)  Kxmi = dxmi* Nk , ,
(10) var(KXMi) = var(NMKi)* dXMK + NKMi *var(dXMK) - var(NMKi)* Var(dXMK)

wheredxvk and its variance are from 7 and 8 aboveldpgd is the Murthy estimate of
retained marked fish for stratundefined for 1 above.

Kswvi = estimated number of sublegal (S), marked (Mnh@bk kept in stratum
Ksu = estimated number of sublegal (S), unmarkedGhihook kept in stratum

125



Final Working Draft 3-14-08

The number of retained, unmarked fish belonginiggal and sublegal size classes is
estimated as above (9 and 10) using unmarked fgboptions and season-wide Murthy-
based retention estimates (and variances).

Estimating Release Numbers by Class

R.mi = estimated number of legal (L), marked (M) Chikoeleased in stratum

Rui = estimated number of legal (L), unmarked (U)r®@ok released in stratum
Rsvi = estimated number of sublegal (S), marked (M)pGbk released in stratum
Rsu = estimated number of sublegal (S), unmarkedGhipook released in stratuim

For each size/mark-status claéécombination X = L andS andY = M or U), the
number fish encountered and released is estimatdtealifference of total size/mark-
status class encountei) and retentionKxy) in stratumi. The estimator and its
variance are:

(11)  Rxvi = Exvi —Kxvi
(12) var(Rxvi) =var(Exy) + var(Kxvy)

11 For Method-2R, i is assumed to be zero with zero variance (i.gleas retain all legal-size, marked
fish); all otherRyy;s are estimated using equations 11 and 12, buthétihod-2-specifiEyy;s.

C. Estimating Total (and Class-specific) Seasoaevilortality:

The final step towards quantifying mark-selectisghéry impacts is the application of assumed
mortality rates Assumed Mortality Rates for Retained and Released Chinook) to class-specific
retention and release estimates.

Assumed Mortality Rates for Retained and Released Chinook

mg = retention mortality rate, 100% for all retain€dinook
sfm. = release mortality rate for legal (L) Chinooksased to be a constant 15%
sfms = release mortality rate for sublegal (S) Chinadsumed to be a constant 20%

Retention-mortality Estimates

Myvki = estimated number of mortalities due to directbst of legal (), marked i) Chinook
in stratumi; the point estimate and variance are equivaleKt { given thatmg = 1.00
(i.e., Myvki = Kimi* mi).

M_uki = estimated number of mortalities due to direcvbst of legal (), unmarked ()
Chinook in stratunm; the point estimate and variance are equivaleHli gpgiven thatmg
=1.00 (i.e.MLUKi = KLUi*mK).

Mswmki = estimated number of mortalities due to directbst of sublegalS), marked )
Chinook in stratunm; the point estimate and variance are equivaleKlgtp given thatmyg
=1.00 (i.e.,l\/ISMKi = KSMi*mK).
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Msuki = estimated number of mortalities due to directvést of sublegalS), unmarked ()

Chinook in stratuni; the point estimate and variance are equivaleKitpgiven thatmg
=1.00 (i.e.Msyki = Ksu* mk).

Release-mortality Estimates

Mymri = estimated number of post-release, fishery-rélatertalities of encountered legal)(
marked M) Chinook in stratunn

MLuri = estimated number of post-release, fishery-rélatiertalities of encountered legél)(
unmarked (J) Chinook in stratun

Mswmri = estimated number of post-release, fishery-rdlatertalities of encountered sublegal
(9, marked ¥) Chinook in stratum

Msur = estimated number of post-release, fishery-rélatertalities of encountered sublegdl, (
unmarked (J) Chinook in stratunn

An estimate of release mortality for size/markistaclass<Y (X =L or S,Y =M or U) in
stratumi and its variance is obtained from:

(13) Mxyri = Rxvi*sfmy ,
(14) var(Mxyri) = varRxy)*sfmy

Season-wide Total and Class-specific Mortality Estimation

Miotat = S€ason-wide Chinook mortality due to the seledistgery; this parameter and its
variance Yar(Mioia)] are computed as the sum of all retentiblxki) and release
mortality Mxyri) estimates and variances, respectively, fobdri¢X =L or S,Y = M or
U) size/mark-status groups.

The standard error (SE), coefficient of variat{@V), and 95% confidence interval about
Miotar (@nd all other parameteélefined herein) are obtained from:

(15) SE@=(9"?
(16) CV(6 =[SE(©) / 8]100
(17) 95% Cl =0+ 1.96*SE@®)

Figure A1 (Next Page). Graphical representation of the estimation appraseu to quantify
season-wide encounters and mortalities by sizeAstatkis category for the Areas 5/6 mark-
selective Chinook fishery. Boxes depict abundastenates (encounters, mortalities) whereas
the mathematical operations depicted on intermediabnector lines are estimator formulae for
subsequent boxes (moving from left to right). Goagls represent points in the total encounter
and mortality estimation sequence where Methodsd12adiverge. Variable and parameter
names, complete formulae, and variances (whereopppte) are defined in List Al. Bold-
faced, italicized symbols are constants, all otheesestimated quantities. Total stratum
mortality is the sum doik; andMg;; total fishery (combined 5/6) mortality is simghe sum all
Mk; andMg;s.
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Kimi (5 Myyd)
Ak * Nk Legal-marked
retained Method 2
Rwmi=0
Eimi Eimi - Kuwi Rumi sfm * Ry Muviri
Legal-marked Legal-marked Legal-marked
encounters released Release mortalitiels
A *N Kiui 5 Muukd)
LUK TRUKi Legal-unmarked
retained
Ui ELui - Kuui Ui Sfm* R yi My ri
Legal-unmarked Legal-unmarked Legal-unmarked
encounters released Release mortalitiels
Method 1 e Nuki Ksui & Mgy
E, = kept + released SMK- MK Sublegal-marked
(Murthy estimates) retained
\ Mi Egui - Kawi Mi sfms* Ry Mgy
Method 2 Paui* E; Sublegal-marke Sublegal-marke Sublegal-marked
E = KimifPuwi encounters released Release mortalitiels
deuc* Ny Ksui (= Msyki)
SUK TUKi Sublegal-unmarke
/ retained
sfmo* MSUR'
Mi Esui - Ksu Ui Ms* Rou Sublegal-unmarked
Sublegal-unmarkeet Sublegal-unmark Release mortalitils
encounters released
Figure Al. See previous page for caption. Y v

MKi = Muwki + Mgk + Mgy + Msy MRi = Muyri + Muri + Msug + Mgug
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Appendix B. Discussion of weighting methods

During the five years of the fishery, we have used methods to calculate proportions of
Chinook caught by test fishing that were in therfiomark status/size categories (legal-size
marked, legal-size unmarked, sublegal-size markedsablegal-size unmarked). We initially
calculated unweighted proportions, i.e. season-faogortions. Based on comments received
on draft reports, we started weighting the propoiweekly by the percent of catch occurring
each week, and calculating weighted proportionsesg weighted proportions were used in all
previous reports, despite issues that have ardbethgir use. For this report, we have
recalculated unweighted, season-long proportionsdch year after examining mortality
estimates generated using unweighted proportianpoptions weighted by catch, and
proportions weighted by encounters. Our reasongdimg unweighted proportions are as
follows:

1. The use of season-long proportions shores-umtbamation on stock composition in
weeks of with limited or no data. The underlyingw@asption of this method is that stock
compositon with regard to size and mark statusmstant across the season. This
assumption is difficult to test in practice for theéme reason that we propose using
season-wide stock compostion estimates; the datinzsited for portions of the season.

2. During some years, test boat (or combinationtieat and VTR) catches have been zero
for one or more weeks. To remedy this problemhaase had to truncate the weighted
catches to only those weeks with actual data, Byeaelding error and bias to the
weighted proportions.

3. Confidence limits for unweighted mortality eséites encompassed the estimates
weighted by catch and estimates weighted by eneosifdr all years and each of the four
mark status/size categories (Figures A2 and A3).

4. Weighted estimates are less precise than thveeighted counterparts (Figures A2 and
A3) and the differences between weighted and urvtethestimates were small.
Although, weighed estimates may be less biaseduhaeighted estimates, the mean
squared error of unweighted estimates is smallethEr, the differences between
weighting methods is less than the difference betwehether Method 1 or Method 2 is
used to estimate total encounters (Figures A2 ajd A
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Figure A2. Comparison of legal-size Chinook matitd in the Area 5 and 6 selective Chinook
fisheries based on weighting methods and encoestenation methods (Method 1, M1 and

Method 2, M2).
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Marked Sublegal Mortalities
Areas 5 &6
1800 -
1600
1400
1200
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Figure A3. Comparison of sublegal-size Chinooktaddres in the Area 5 and 6 selective
Chinook fisheries based on weighting methods ardwnter estimation methods (Method 1,
M1 and Method 2, M2).
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Appendix C. Analytical assumptions

Analytical assumptions required for estimating bagffort, and mortality for the Areas 5 and 6 stle Chinook fishery under
WDFW'’s selective fishery monitoring approach.

Assumption Tested  Likelihood Likely
Number Description previoudy of violation importance Comments

Assumption 1 Boat surveys provide unbiased estisnafte N Low High Indirect evaluations suggest the la#tspect
access-site size measures and out-of-frame of this assumption (i.e., regarding the out-of-
effort proportions frame proportion) is true in a relative sense

(WDFW unpublished data).

Assumption 2 Relative angling effort originatingriin a Y Low Moderate Simulations by Conrad and Alexandetsr
particular site (i.e., siteize) is proportione (1993) demonstrate that mis-specification of
to catch landed at that site size measures leads to precision but not bias

issues.

Assumption 3 All anglers exiting the fishery are N Moderate High The accuracy of angler-reportedanters,
interviewed and accurately report their particularly releases during high-encounter
catch (missed boats are dealt with periods, is uncertain but important
analytically assuming average values)

Assumption 4 C/F does not differ between in-frame a N Unknown  Unknown Likely difficult, if not impossie, to test.
out-of-frame access sites

Assumption 5 Anglers retain all legal-marked Chikoo N High Low Empirical estimates for avid anglers gest
encountered intentional legal-marked release rates are

~10%; unintentional legal-marked release is
unknown.

Assumption 6 Test-fishery and private-fleet enceunt N Low High Preliminary analyses of length-frequency

composition (l.e., frequency by size/mark-
status class) is identical.

distributions, agetata, and overall mark ra
suggest both test fishers and the private fleet
are accessing a similar pool of fish.
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Appendix D. Detailed FRAM Stock | mpacts

2003
Speci es: CHI NOOK  Version#:5. 14 CWD File: 1603.cnd Date: 11-20-2003
Report : Selective Fishery Report DRV File: chinSelf.DRV Time: 11:21:29
Title : Final 2003 PFMC
Fi shery: NT Area 5-6 Sport Ti meSt ep: Jul y- Sept
St ock UnMark UnMark UnMark UnMark UnMark Marked Marked Marked Marked Marked
Nane Age Handled Catch NonRete Dropoff SubLegl Handled Catch NonRete Dropoff SubLegl
NkSm FF 2 0 0 0 0 7 0 0 0 0 100
NkSm FF 3 18 1 2 1 1 319 300 2 16 18
NkSm FF 4 183 15 17 9 0 473 444 3 24 0
NkSm FF 5 92 7 8 5 0 2 2 0 0 0
SFNK SP 3 4 0 0 0 0 0 0 0 0 0
Skag FF 2 0 0 0 0 12 0 0 0 0 0
Skag FF 3 64 5 6 3 3 1 1 0 0 0
Skag FY 2 0 0 0 0 5 0 0 0 0 0
Skag FY 3 54 4 5 3 1 0 0 0 0 0
Skag FY 4 10 1 1 0 0 0 0 0 0 0
Skag FY 5 23 2 2 1 0 0 0 0 0 0
Skag SY 2 0 0 0 0 3 0 0 0 0 1
Skag SY 3 7 1 1 0 1 7 7 0 0 1
Skag SY 4 4 0 0 0 0 3 3 0 0 0
Snoh FF 2 0 0 0 0 4 0 0 0 0 2
Snoh FF 3 6 0 1 0 1 4 4 0 0 0
Snoh FY 2 0 0 0 0 1 0 0 0 0 2
Snoh FY 3 7 1 1 0 0 21 20 0 1 0
Snoh FY 4 6 0 1 0 0 17 16 0 1 0
Snoh FY 5 7 1 1 0 0 0 0 0 0 0
Stil FF 2 0 0 0 0 1 0 0 0 0 0
Stil FF 3 4 0 0 0 0 0 0 0 0 0
Tul a FF 2 0 0 0 0 8 0 0 0 0 1
Tul a FF 3 44 4 4 2 2 6 6 0 0 0
Tul a FF 4 74 6 7 4 0 8 8 0 0 0
Tul a FF 5 23 2 2 1 0 3 3 0 0 0
M PS FF 2 0 0 0 0 20 0 0 0 0 47
M PS FF 3 239 19 22 12 13 508 477 3 25 28
M PS FF 4 307 25 28 15 0 279 262 2 14 0
M PS FF 5 30 2 3 1 0 3 3 0 0 0
UWAC FF 2 0 0 0 0 0 0 0 4
UWAC FF 3 0 0 0 0 0 26 25 0 1 0
WAc FF 4 0 0 0 0 0 9 8 0 0 0
SPSo FF 2 0 0 0 0 33 0 0 0 0 197
SPSo FF 3 0 0 0 0 11 0 0 0 0 40
SPSo FF 4 100 8 9 5 0 441 415 3 22 0
SPSo FF 5 150 12 14 7 0 176 165 1 9 0
SPSo FY 2 0 0 0 0 1 0 0 0 0 9
SPSo FY 3 1 0 0 0 0 18 16 0 1 3
SPSo FY 4 52 4 5 3 0 113 106 1 6 0
Wt e SpFi 2 0 0 0 0 1 0 0 0 0 0
HdQ FF 2 0 0 0 0 93 0 0 0 0 4
HdC FF 3 348 28 32 17 12 12 11 0 1 0
HdO FF 4 49 4 5 2 0 1 1 0 0 0
Hdd FF 5 105 8 10 5 0 3 3 0 0 0
Hdd FY 2 0 0 0 0 3 0 0 0 0 0
SIDF FF 2 0 0 0 0 9 0 0 0 0 0
SIDF FF 3 3 0 0 0 1 0 0 0 0 0
SIDF FF 4 109 9 10 5 0 12 12 0 1 0
Oeg Tu 2 25 2 2 1 45 0 0 0 0 1
Oeg Tu 3 357 29 33 18 1 3 3 0 0 0
Wash Tu 2 0 0 0 0 10 0 0 0 0 0
Low CR W 2 0 0 0 0 1 0 0 0 0 0
Low CR W 3 22 2 2 1 0 0 0 0 0 0
BPH Tu 2 466 37 43 23 199 6 5 0 0 2
BPH Tu 3 550 44 51 27 4 7 7 0 0 0
BPH Tu 4 201 16 18 10 0 2 2 0 0 0
Upp CR Br 2 6 0 1 0 128 0 0 0 0 4
Upp CR Br 3 866 69 80 43 3 25 24 0 1 0
Upp CR Br 4 134 11 12 7 0 4 4 0 0 0
Upp CR Br 5 248 20 23 12 0 7 7 0 0 0
Cow SP 2 0 0 0 0 0 0 0 0 0 1
Cow SP 3 2 0 0 0 0 22 21 0 1 0
WIl sP 2 0 0 0 0 3 0 0 0 0 24
WIl sP 3 11 1 1 1 0 96 90 1 5 3
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Appendix D. Continued.

St ock UnMark UnMark UnMark UnMark UnMark Marked Marked Marked Marked Marked
Nane Age Handled Catch NonRete Dropoff SubLegl Handled Catch NonRete Dropoff SubLegl
Oe No FI 2 8 1 1 0 11 0 0 0 0 0
WCVI Tot | 2 0 0 0 0 3 0 0 0 0 0
WCVI Tot | 4 12 1 1 1 0 0 0 0 0 0
Fraser Lt 2 0 0 0 0 80 0 0 0 0 2
Fraser Lt 3 930 74 86 47 11 19 18 0 1 0
Fraser Lt 4 130 10 12 6 0 3 2 0 0 0
Fraser FEr 2 0 0 0 0 51 0 0 0 0 1
Fraser FEr 3 26 2 2 1 0 1 1 0 0 0
Fraser Er 4 787 63 72 39 0 16 15 0 1 0
Lwr Geo St 2 39 3 4 2 13 2 2 0 0 1
Lwr Geo St 4 99 8 9 5 0 4 4 0 0 0
FRAM St ocks 7048 564 648 352 810 2691 2529 16 135 497
Al Stocks 7976 638 734 399 917 3045 2862 18 152 563
2004
Speci es: CHI NOOK  Version#:5.18 CVD File: 1604.cnd Dat e: 05-26-2004
Report : Selective Fishery Report DRV File: chinSelf.DRV Time: 17:06: 43
Title : Final 2004 PFMC (NT 89K; T 49K)
Fi shery: NT Area 5-6 Sport Ti meSt ep: Jul y- Sept
St ock UnMark UnMark UnMark UnMark UnMark Marked Marked Marked Marked Marked
Nane Age Handl ed Catch NonRete Dropoff SubLegl Handled Catch NonRete Dropoff SubLegl
NkSm FF 2 0 0 0 0 11 0 0 0 0 69
NkSm FF 3 16 1 1 1 1 236 222 1 12 13
NkSm FF 4 40 3 4 2 0 448 421 3 22 0
NkSm FF 5 21 2 2 1 0 49 46 0 2 0
SFNK SP 3 4 0 0 0 0 0 0 0 0 0
Skag FF 2 0 0 0 0 7 0 0 0 0 0
Skag FF 3 49 4 5 2 2 2 2 0 0 0
Skag FY 3 42 3 4 2 1 0 0 0 0 0
Skag FY 4 32 3 3 2 0 0 0 0 0 0
Skag FY 5 9 1 1 0 0 0 0 0 0 0
Skag SY 2 0 0 0 0 6 0 0 0 0 10
Skag SY 3 12 1 1 1 1 14 13 0 1 1
Skag SY 4 4 0 0 0 0 3 3 0 0 0
Snoh FF 2 0 0 0 0 7 0 0 0 0 2
Snoh FF 3 16 1 1 1 2 5 5 0 0 1
Snoh FY 2 0 0 0 0 2 0 0 0 0 1
Snoh FY 3 45 4 4 2 1 32 30 0 2 1
Snoh FY 4 17 1 2 1 0 12 11 0 1 0
Snoh FY 5 5 0 0 0 0 3 3 0 0 0
Stil FF 2 0 0 0 0 1 0 0 0 0 0
Stil FF 3 5 0 0 0 1 0 0 0 0 0
Tula FF 2 0 0 0 0 5 0 0 0 0 1
Tula FF 3 69 6 6 3 3 12 11 0 1 0
Tula FF 4 37 3 3 2 0 6 5 0 0 0
Tula FF 5 18 1 2 1 0 2 2 0 0 0
M PS FF 2 0 0 0 0 13 0 0 0 0 53
M PS FF 3 264 21 24 13 15 610 573 4 30 34
M PS FF 4 142 11 13 7 0 281 264 2 14 0
M PS FF 5 17 1 2 1 0 15 14 0 1 0
UWACc FF 2 3 0 0 0 2 0 0 0 0 0
UWACc FF 3 25 2 2 1 0 0 0 0 0 0
UWACc FF 4 0 0 0 0 0 15 14 0 1 0
SPSo FF 2 0 0 0 0 0 0 0 0 0 186
SPSo FF 3 0 0 0 0 15 0 0 0 0 50
SPSo FF 4 86 7 8 4 0 328 308 2 16 0
SPSo FF 5 49 4 5 2 0 223 210 1 11 0
SPSo FY 2 0 0 0 0 0 0 0 0 0 8
SPSo FY 3 0 0 0 0 0 12 11 0 1 2
SPSo FY 4 41 3 4 2 0 142 134 1 7 0
Wt e SpFi 2 0 0 0 0 1 0 0 0 0 0
HdG FF 2 0 0 0 0 91 0 0 0 0 5
HdG FF 3 344 28 32 17 12 14 14 0 1 1
HIG FF 4 48 4 4 2 0 2 2 0 0 0
HdG FF 5 102 8 9 5 0 4 3 0 0 0
HIQ FY 2 0 0 0 0 2 0 0 0 0 0
SIDF FF 2 0 0 0 0 8 0 0 0 0 1
SIDF FF 3 3 0 0 0 1 0 0 0 0 0
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Appendix D. Continued.

St ock UnMark UnMark UnMark UnMark UnMark Marked Marked Marked Marked Marked
Nane Age Handled Catch NonRete Dropoff SubLegl Handled Catch NonRete Dropoff SubLegl
SIDF FF 4 119 10 11 6 0 1 1 0 0 0
Oeg Tu 2 30 2 3 2 54 0 0 0 0 1
Oeg Tu 3 109 9 10 5 0 1 1 0 0 0
Wash Tu 2 0 0 0 0 6 0 0 0 0 0
Low CR W 2 0 0 0 0 1 0 0 0 0 0
Low CR W 3 26 2 2 1 0 0 0 0 0 0
BPH Tu 2 748 60 69 37 319 9 9 0 0 4
BPH Tu 3 1005 80 92 50 7 13 12 0 1 0
BPH Tu 4 169 14 16 8 0 1 1 0 0 0
Upp CR Br 2 6 1 1 0 135 0 0 0 0 4
Upp CR Br 3 792 63 73 40 3 23 22 0 1 0
Upp CR Br 4 97 8 9 5 0 3 3 0 0 0
Upp CR Br 5 420 34 39 21 0 12 11 0 1 0
WIl sP 2 0 0 0 0 2 0 0 0 0 22
WIl sP 3 12 1 1 1 0 110 103 1 5 3
Snk Riv F 5 2 0 0 0 0 3 3 0 0 0
Oe No FI 2 8 1 1 0 11 0 0 0 0 0
WCVI Tot | 2 0 0 0 0 2 0 0 0 0 0
WCVI Tot | 4 42 3 4 2 0 1 1 0 0 0
Fraser Lt 2 0 0 0 0 20 0 0 0 0 0
Fraser Lt 3 286 23 26 14 3 6 6 0 0 0
Fraser Lt 4 84 7 8 4 0 2 2 0 0 0
Fraser Er 2 0 0 0 0 90 0 0 0 0 2
Fraser Er 3 47 4 4 2 0 1 1 0 0 0
Fraser Er 4 1402 112 129 70 0 29 27 0 1 0
Lwr Ceo St 2 15 1 1 1 5 1 1 0 0 0
Lwr Ceo St 4 78 6 7 4 0 3 3 0 0 0
FRAM St ocks 7064 565 650 353 872 2689 2528 16 134 475
Al Stocks 7993 639 735 400 987 3043 2861 18 152 538
2005
Speci es: CHI NOOK  Version#: 5. 22 CMD File: 2705.cnd Dat e: 04-07-2005
Report : Selective Fishery Report DRV File: chinSel f.DRV Time: 13:00: 24
Title : Final April PFMC 86.5K NT; 48K T
Fi shery: NT Area 5-6 Sport Ti meSt ep: Jul y- Sept
St ock UnMark UnMark UnMark UnMark UnMark Marked Marked Marked Marked Marked
Nane Age Handl ed Catch NonRete Dropoff SubLegl Handled Catch NonRete Dropoff SubLegl
NkSm FF 2 0 0 0 0 3 0 0 0 0 42
NkSm FF 3 10 1 1 1 1 132 124 1 7 7
NkSm FF 4 37 3 3 2 0 230 216 1 11 0
NkSm FF 5 3 0 0 0 0 36 33 0 2 0
SFNK SP 3 4 0 0 0 0 0 0 0 0 0
Skag FF 2 0 0 0 0 4 0 0 0 0 0
Skag FF 3 69 6 6 3 3 3 3 0 0 0
Skag FY 3 54 4 5 3 2 0 0 0 0 0
Skag FY 4 24 2 2 1 0 0 0 0 0 0
Skag FY 5 32 3 3 2 0 0 0 0 0 0
Skag SY 2 0 0 0 0 5 0 0 0 0 5
Skag SY 3 10 1 1 0 1 8 8 0 0 1
Skag SY 4 6 0 1 0 0 4 3 0 0 0
Snoh FF 2 0 0 0 0 10 0 0 0 0 5
Snoh FF 3 14 1 1 1 2 8 7 0 0 1
Snoh FY 2 0 0 0 0 2 0 0 0 0 1
Snoh FY 3 92 7 8 5 2 59 55 0 3 1
Snoh FY 4 23 2 2 1 0 15 14 0 1 0
Snoh FY 5 3 0 0 0 0 2 2 0 0 0
Stil FF 2 0 0 0 0 1 0 0 0 0 0
Stil FF 3 5 0 0 0 0 0 0 0 0 0
Tula FF 2 0 0 0 0 43 0 0 0 0 5
Tula FF 3 107 9 10 5 4 16 15 0 1 1
Tula FF 4 39 3 4 2 0 7 6 0 0 0
Tula FF 5 11 1 1 1 0 2 2 0 0 0
MPS FF 2 0 0 0 0 13 0 0 0 0 65
MPS FF 3 169 14 16 8 9 600 564 4 30 33
MPS FF 4 200 16 18 10 0 397 374 2 20 0
MPS FF 5 15 1 1 1 0 19 18 0 1 0
UWAc FF 2 0 0 0 0 0 3 3 0 0 2
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Appendix D. Continued.

St ock UnMark UnMark UnMark UnMark UnMark Marked Marked Marked Marked Marked
Nane Age Handled Catch NonRete Dropoff SubLegl Handled Catch NonRete Dropoff SubLegl
UWAc FF 3 0 0 0 0 0 24 23 0 1 0
UWAc FF 4 15 1 1 1 0 0 0 0 0 0
SPSo FF 2 0 0 0 0 22 0 0 0 0 198
SPSo FF 3 0 0 0 0 5 0 0 0 0 36
SPSo FF 4 63 5 6 3 0 475 447 3 24 0
SPSo FF 5 24 2 2 1 0 276 259 2 14 0
SPSo FY 2 0 0 0 0 0 0 0 0 0 10
SPSo FY 3 0 0 0 0 0 19 18 0 1 3
SPSo FY 4 8 1 1 0 0 102 96 1 5 0
Wit e SpFi 2 0 0 0 0 1 0 0 0 0 0
HdQ FF 2 0 0 0 0 87 0 0 0 0 5
HdG FF 3 325 26 30 16 12 14 13 0 1 0
HIG FF 4 45 4 4 2 0 2 2 0 0 0
HIC FF 5 97 8 9 5 0 3 3 0 0 0
HIG FY 2 0 0 0 0 2 0 0 0 0 0
SIDF FF 2 0 0 0 0 8 0 0 0 0 1
SIDF FF 3 3 0 0 0 1 0 0 0 0 0
SIDF FF 4 130 10 12 7 0 21 20 0 1 0
Oeg Tu 2 12 1 1 1 21 0 0 0 0 0
Oeg Tu 3 119 9 11 6 0 1 1 0 0 0
Wash Tu 2 0 0 0 0 8 0 0 0 0 0
Wash Tu 3 0 0 0 0 1 0 0 0 0 0
Low CR W 2 0 0 0 0 1 0 0 0 0 0
Low CR W 3 15 1 1 1 0 0 0 0 0 0
BPH Tu 2 624 50 57 31 266 8 7 0 0 3
BPH Tu 3 431 34 40 22 3 6 5 0 0 0
BPH Tu 4 282 23 26 14 0 2 2 0 0 0
Upp CR Br 2 8 1 1 0 159 0 0 0 0 5
Upp CR Br 3 867 69 80 43 3 26 24 0 1 0
Upp CR Br 4 236 19 22 12 0 8 7 0 0 0
Upp CR Br 5 229 18 21 11 0 6 6 0 0 0
Cow SP 3 1 0 0 0 0 16 15 0 1 0
WIl sP 2 0 0 3 0 0 0 0 24
WIl sP 3 12 1 1 1 0 112 105 1 6 3
Snk Riv F 5 2 0 0 0 0 3 3 0 0 0
Oe No Fl 2 8 1 1 0 11 0 0 0 0 0
WCVI Tot | 2 0 0 0 0 1 0 0 0 0 0
WCVI Tot | 4 103 8 9 5 0 2 2 0 0 0
Fraser Lt 2 0 0 0 0 35 0 0 0 0 1
Fraser Lt 3 503 40 46 25 6 11 10 0 1 0
Fraser Lt 4 96 8 9 5 0 2 2 0 0 0
Fraser Er 2 0 0 0 0 92 0 0 0 0 2
Fraser Er 3 48 4 4 2 0 1 1 0 0 0
Fraser Er 4 1440 115 132 72 0 29 28 0 1 0
Lwr Geo St 2 15 1 1 1 5 1 1 0 0 0
Lwr Geo St 4 83 7 8 4 0 3 3 0 0 0
FRAM St ocks 6773 542 623 339 862 2714 2551 16 136 462
Al Stocks 7664 613 705 383 975 3071 2887 18 154 523
2006
Speci es: CHI NOOK  Version#:5.24 CMVD File: 3006.cnd Dat e: 04-07-2006
Report : Selective Fishery Report DRV File: chinSel f.DRV Tinme: 12:06:19
Title : final April PFMC Apr 7 am NT 65K; T 42.2K
Fi shery: NT Area 5-6 Sport Ti meSt ep: Jul y- Sept
St ock UnMark UnMark UnMark UnMark UnMark Marked Marked Marked Marked Marked
Nane Age Handled Catch NonRete Dropoff SubLegl Handled Catch NonRete Dropoff SubLegl
NkSm FF 2 0 0 0 0 3 0 0 0 0 37
NkSm FF 3 17 1 2 1 1 118 111 1 6 6
NkSm FF 4 17 1 2 1 0 247 232 1 12 0
NkSm FF 5 2 0 0 0 0 33 31 0 2 0
SFNK SP 2 0 0 0 0 1 0 0 0 0 0
SFNK SP 3 6 0 1 0 0 0 0 0
Skag FF 2 0 0 0 0 10 0 0 0 0 0
Skag FF 3 6 0 1 0 0 0 0 0 0 0
Skag FY 3 6 0 1 0 0 0 0 0 0 0
Skag FY 4 38 3 4 2 0 0 0 0 0 0
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Appendix D. Continued.

St ock UnMar k
Nanme
Skag FY 5 31
Skag SY 2 0
Skag SY 3 6
Skag SY 4 5
Snoh FF 2 0
Snoh FF 3 48
Snoh FY 2 0
Snoh FY 3 72
Snoh FY 4 14
Snoh FY 5 2
Stil FF 2 0
Stil FF 3 10
Tula FF 2 0
Tula FF 3 129
Tula FF 4 37
Tula FF 5 11
MPS FF 2 0
MPS FF 3 278
MPS FF 4 287
MPS FF 5 20
UMc FF 2 0
UMc FF 3 0
UMc FF 4 0
SPSo FF 2 0
SPSo FF 3 0
SPSo FF 4 66
SPSo FF 5 32
SPSo FY 2 0
SPSo FY 3 0
SPSo FY 4 0
Wht e SpFi 2 0
HdC FF 2 0
HdC FF 3 248
HdQ FF 4 53
HdC FF 5 108
HdQ FY 2 0
SIDF FF 2 0
SIDF FF 3 17
SIDF FF 4 72
SIDF FF 5 4
Oeg Tu 2 8
Oeg Tu 3 37
Wash Tu 2 0
Low CR W 2 0
Low CR W 3 13
BPH Tu 2 350
BPH Tu 3 280
BPH Tu 4 111
Upp CR Br 2 7
Upp CR Br 3 546
Upp CR Br 4 132
Upp CR Br 5 290
Cowl SP 3 2
Wil sP 2 0
Wil SP 3 13
Snk Riv F 5 2
Oe No Fl 2 9
WCVI Tot | 2 0
WCVI Tot | 4 28
Fraser Lt 2 0
Fraser Lt 3 303
Fraser Lt 4 61
Fraser Er 2 0
Fraser Er 3 23
Fraser Er 4 1021
Lw Geo St 2 25
Lw Geo St 4 70
FRAM St ocks 4971
Al'l Stocks 5699

UnMar k

Age Handl ed Catch
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Handl ed Catch NonRete Dropoff SubLegl

0 0 0 0 0

0 0 0 0 3

5 4 0 0 0

3 2 0 0 0

0 0 0 0 21
34 32 0 2 2
0 0 0 0 1
61 58 0 3 1
9 8 0 0 0

2 2 0 0 0

0 0 0 0 1

2 1 0 0 0

0 0 0 0 67
14 13 0 1 1
5 5 0 0 0

2 2 0 0 0

0 0 0 0 61
543 511 3 27 28
418 393 3 21 0
24 22 0 1 0
14 13 0 1 9
55 52 0 3 1
12 11 0 1 0
0 0 0 0 265

0 0 0 0 49
499 469 3 25 0
227 214 1 11 0
0 0 0 0 10
20 19 0 1 3
126 119 1 6 0
0 0 0 0 0

0 0 0 0 37
107 101 1 5 4
3 3 0 0 0

3 3 0 0 0

0 0 0 0 2

0 0 0 0 1

2 1 0 0 0

8 7 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

4 4 0 0 2

4 3 0 0 0

1 1 0 0 0

0 0 0 0 4
16 15 0 1 0
4 4 0 0 0

8 8 0 0 0
35 33 0 2 0
0 0 0 0 10
120 113 1 6 3
3 3 0 0 0

0 0 0 0 0

0 0 0 0 0

1 1 0 0 0

0 0 0 0 0

6 6 0 0 0

1 1 0 0 0

0 0 0 0 1

0 0 0 0 0
21 20 0 1 0
1 1 0 0 0

3 3 0 0 0
2825 2655 17 141 633
3238 3044 19 162 725
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Appendix D. Continued.

2007
Speci es: CHI NOOK  Version#: 5. 26 CVD File: 3907.cnd Dat e: 01-08-2008
Report : Selective Fishery Report DRV File: chinSelf.DRV Time: 12:48:12

Title : Final PFMC Treaty 35K; NT 32.5K; A9 and 10 7K MSF; A9 & 10 & 7 sonme MSF TS 4; ALl1MSF Jun- Sep; Al3 MSF
May-Sep; A 5 4k Msf; T C&S A 9 700 and test fishing

Fi shery: NT Area 5-6 Sport Ti meSt ep: Jul y- Sept
St ock UnMark UnMark UnMark UnMark UnMark Marked Marked Marked Marked Marked
Nane Age Handled Catch NonRete Dropoff SubLegl Handled Catch NonRete Dropoff SubLegl
NkSm FF 2 0 0 0 0 3 0 0 0 0 38
NkSm FF 3 17 1 2 1 1 121 114 1 6 6
NkSm FF 4 18 1 2 1 0 253 238 2 13 0
NkSm FF 5 2 0 0 0 0 34 32 0 2 0
SFNK SP 3 4 0 0 0 0 0 0 0 0 0
Skag FF 2 0 0 0 0 2 0 0 0 0 0
Skag FF 3 50 4 5 3 2 2 2 0 0 0
Skag FY 2 0 0 0 0 1 0 0 0 0 0
Skag FY 3 110 9 10 6 3 0 0 0 0 0
Skag FY 4 11 1 1 1 0 0 0 0 0 0
Skag FY 5 7 1 1 0 0 0 0 0 0 0
Skag SY 2 0 0 0 0 5 0 0 0 0 8
Skag SY 3 9 1 1 0 1 10 9 0 0 1
Skag SY 4 4 0 0 0 0 4 4 0 0 0
Snoh FF 2 0 0 0 0 25 0 0 0 0 15
Snoh FF 3 99 8 9 5 6 36 34 0 2 2
Snoh FY 2 0 0 0 0 1 0 0 0 0 1
Snoh FY 3 153 12 14 8 3 99 94 1 5 2
Snoh FY 4 14 1 1 1 0 12 11 0 1 0
Snoh FY 5 3 0 0 0 0 1 1 0 0 0
Stil FF 2 0 0 0 0 7 0 0 0 0 1
Stil FF 3 14 1 1 1 1 3 3 0 0 0
Tula FF 2 0 0 0 0 11 0 0 0 0 23
Tula FF 3 25 2 2 1 1 57 54 0 3 3
Tula FF 4 44 3 4 2 0 5 4 0 0 0
Tula FF 5 11 1 1 1 0 2 2 0 0 0
MPS FF 2 0 0 0 0 16 0 0 0 0 55
MPS FF 3 177 14 16 9 9 560 527 3 28 29
MPS FF 4 202 16 19 10 0 430 404 3 21 0
MPS FF 5 18 1 2 1 0 21 20 0 1 0
UWAc FF 2 0 0 0 0 0 14 13 0 1 9
UWAc FF 3 0 0 0 0 0 43 40 0 2 0
WAc FF 4 0 0 0 0 0 9 8 0 0 0
SPSo FF 2 0 0 0 0 26 0 0 0 0 309
SPSo FF 3 0 0 0 0 9 0 0 0 0 54
SPSo FF 4 77 6 7 4 0 583 548 3 29 0
SPSo FF 5 24 2 2 1 0 279 263 2 14 0
SPSo FY 2 0 0 0 0 0 0 0 0 0 12
SPSo FY 3 0 0 0 0 0 24 22 0 1 3
SPSo FY 4 0 0 0 0 0 148 139 1 7 0
Wit e SpFi 2 0 0 0 0 1 0 0 0 0 0
Wit e SpFi 3 0 0 0 0 1 0 0 0 0 0
HdQ FF 2 0 0 0 0 58 0 0 0 0 58
HdC FF 3 300 24 28 15 10 247 232 1 12 8
HIC FF 4 62 5 6 3 0 24 22 0 1 0
HIC FF 5 161 13 15 8 0 10 9 0 0 0
HICG FY 2 0 0 0 0 0 0 0 0 0 2
SIDF FF 2 0 0 0 0 7 0 0 0 0 1
SIDF FF 3 17 1 2 1 1 2 1 0 0 0
SIDF FF 4 74 6 7 4 0 8 7 0 0 0
SIDF FF 5 5 0 0 0 0 0 0 0 0 0
Oeg Tu 2 7 1 1 0 12 0 0 0 0 0
Oeg Tu 3 81 6 7 4 0 1 1 0 0 0
Wash Tu 2 0 0 0 0 6 0 0 0 0 0
Wash Tu 3 0 0 0 0 1 0 0 0 0 0
Low CR W 2 0 0 0 0 1 0 0 0 0 0
Low CR W 3 10 1 1 1 0 0 0 0 0 0
BPH Tu 2 359 29 33 18 146 4 4 0 0 2
BPH Tu 3 122 10 11 6 1 2 2 0 0 0
BPH Tu 4 41 3 4 2 0 0 0 0 0 0
Upp CR Br 2 7 1 1 0 133 0 0 0 0 4
Upp CR Br 3 912 73 84 46 3 27 25 0 1 0
Upp CR Br 4 91 7 8 5 0 3 3 0 0 0
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Appendix D. Continued.

St ock UnMark UnMark UnMark UnMark UnMark Marked Marked Marked Marked Marked
Nane Age Handled Catch NonRete Dropoff SubLegl Handled Catch NonRete Dropoff SubLegl
Upp CR Br 5 180 14 17 9 0 5 5 0 0 0
Cowl SP 3 2 0 0 0 0 36 34 0 2 0
Wil SP 2 0 0 0 0 1 0 0 0 0 10
Wil SP 3 14 1 1 1 0 123 116 1 6 3
Snk Riv F 5 2 0 0 0 0 3 3 0 0 0
Oe No Fl 2 9 1 1 0 12 0 0 0 0 0
WCVI Tot | 2 0 0 0 0 4 0 0 0 0 0
WCVI Tot | 4 78 6 7 4 0 2 1 0 0 0
Fraser Lt 2 0 0 0 0 25 0 0 0 0 1
Fraser Lt 3 245 20 22 12 4 5 5 0 0 0
Fraser Lt 4 61 5 6 3 0 1 1 0 0 0
Fraser Er 2 0 0 0 0 62 0 0 0 0 1
Fraser Er 3 23 2 2 1 0 0 0 0 0 0
Fraser FEr 4 1048 84 96 52 0 21 20 0 1 0
Lw Geo St 2 25 2 2 1 8 1 1 0 0 0
Lw Geo St 4 72 6 7 4 0 3 3 0 0 0
FRAM St ocks 5103 408 469 255 632 3278 3081 20 164 664
Al Stocks 5850 468 538 292 725 3757 3532 23 188 761
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Appendix E. Annual angling effort

Annual angling effort (completed boat ['Boats’] aadgler ['Anglers’] trips) point estimates,
variances, and 95% confidence intervals for theadre and 6 mark-selective Chinook fisheries..

Area Year Boats Variance +/-95% CI Anglers Variance +/- 95% CI
5 2003 8,008 640,918 1,569 19,398 3,618,965 3,729
2004 10,709 406,265 1,249 25,174 2,507,693 3,104
2005 11,968 162,261 790 30,115 1,122,927 2,077
2006 9,779 235,050 950 23,177 1,421,222 2,337
2007 7,883 126,699 698 18,830 823,923 1,779

6 2003 2,657 42,002 402 5,195 145,389 747
2004 2,251 28,277 330 4,251 95,506 606
2005 2,116 56,790 467 3,971 195,793 867
2006 1,706 6,408 157 3,077 6,408 157
2007 1,745 23,147 298 3,221 56,185 465

Total 2003 10,665 682,920 1,620 24,594 3,764,354 3,803
2004 12,960 434,542 1,292 29,425 2,603,199 3,162
2005 14,084 219,051 917 34,086 1,318,720 2,251
2006 11,485 241,458 963 26,253 1,427,631 2,342
2007 9,628 149,846 759 22,051 880,108 1,839
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Appendix F. Annual Chinook harvest and release estimates

Annual Chinook harvest and release estimates,n@@& and 95% confidence intervals for the
Areas 5 and 6 mark-selective Chinook fisheries..

Harvested Released
Area Year Estimate Variance +/-95% CI| Estimate Variance +/- 95% CI
5 2003 2,529 63,566 494 13,118 1,643,007 2,512
2004 2,900 51,584 445 12,392 778,148 1,729
2005 1,669 26,930 322 5,772 156,388 775
2006 3,318 63,671 495 8,482 349,882 1,159
2007 3,367 68,497 513 7,803 582,997 1,497
6 2003 964 8,423 180 1,723 25,325 312
2004 676 4,310 129 1,409 16,631 253
2005 408 14,941 240 636 22,220 292
2006 349 2,012 88 334 1,348 72
2007 729 6,831 162 817 9,397 190
Total 2003 3,493 71,988 526 14,841 1,668,332 2,532
2004 3,576 55,894 463 13,802 795,580 1,748
2005 2,078 41,871 401 6,408 178,608 828
2006 3,666 65,683 502 8,816 351,230 1,162

2007 4,096 75,327 538 8,620 592,394 1,509
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Appendix G. Estimated total Chinook encounters

Estimated total Chinook encounters after releasgthawn salmon were apportioned to species
based on their proportion of the known releases.

2003 2004

Estimat« Variance +/- 95% C Estimatt¢ Variance +/- 95% C
Kept 5 Markec 2,47¢ 63,33( 492 2,90C 51,584 44E
Ummarke( 53 23€ 30 0 0 0
6 Markec 941 8,32( 17¢ 671 4,301 12¢
Ummarke( 22 10z 20 5 9 6
5 and t All Kept 3,49¢ 71,98¢ 52€ 3,567¢ 55,89« 462
Release 5 Markec 48E 7,645 171 80€ 18,10 264
Unmarke( 10,572 1,443,22! 2,35tk 10,83¢ 729,67 1,67¢
Unknown Marl 2,061 192,13¢ 85¢ 75C  31,24( 34¢
Apportioned Unidentified Speci 303 9,98¢ 19€ 29 80 18
6 Markec 39 10z 20 23 35 12
Unmarke( 1,60¢ 24,38( 30¢€ 1,337 16,17 24¢
Unknown Marl 79 84z 57 50 35E 37
Apportioned Unidentified Speci 26 82 18 3 2 3
5 and t All Release 15,17C 1,678,40: 3,98: 13,83: 795,66: 2,60¢
Grand Tote 5andt All Encounter 18,66: 1,750,39. 4,507 17,41( 851,55 3,06¢€

2005 2006

Estimat« Variance +/- 95% C Estimatt¢ Variance +/- 95% C
Kept 5 Markec 1,62(C 26,66: 32C 3,301 63,65: 494
Ummarke( 49 26¢& 32 17 20 9
6 Markec 404 14,93¢ 24C 34C 1,982 87
Ummarke( 4 3 3 8 30 11
5 and ( All Kept 2,07¢ 41,87 401 3,66¢ 65,68 502
Release 5 Markec 542 4,52¢ 13z 1,661 50,96: 44z
Unmarke( 4,66¢ 135,22: 721 5,82 241,69: 964
Unknown Marl 56€ 16,64: 252 99¢ 57,227 46¢
Apportioned Unidentified Speci 30 83 18 10¢ 731 53
6 Markec 85 4,54( 13z 8 16 8
Unmarke( 54¢ 17,67¢ 261 32¢ 1,331 72
Unknown Marl 3 1 2 0 0 0
Apportioned Unidentified Speci 1 0 1 0 0 0
5 and t All Release 6,43¢ 178,69: 1,51¢ 8,92t 351,96 2,007
Grand Tote 5andt All Encounter 8,517 220,56 1,92( 12,59 417,64« 2,51(
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Appendix G. Continued.

2007

Estimat¢ Variance +/- 95% C
Kept 5 Markec 3,25( 67,61 51C
Ummarket 117 882 58
6 Markec 72z 6,79¢ 162
Ummarket 7 33 11
5 and ( All Kept 4.09¢ 75,327 53¢
Release 5 Markec 1,13( 25,26: 312
Unmarkel 5,42¢ 463,94¢ 1,33¢
Unknown Marl 1,24t 93,78¢ 60C
Apportioned Unidentified Speci 14¢ 4,76t 13t
6 Markec 52 28¢ 33
Unmarkel 644 8,58¢ 182
Unknown Marl 121 52¢& 45
Apportioned Unidentified Speci 67 3,33¢ 11z
5 and ( All Release 8,83t 600,49! 2,75¢
Grand Tote 5and ¢ All Encounter: 12,93: 675,82! 3,29:
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Appendix H. Detailed estimates of encounters

Detailed estimates of encounters in the Area S@aselective Chinook fishery, 2003 through 2007.

Method 1 Kept
Legal-size Marked Legal-size Unmarked Sublegal-size Marked Sublegal-size Unmarked All Kept

Year Area Estimate Variance +/- 95% Cl| Estimate Variance +/- 95% Cl Estimate Variance +/- 95% Cl Estimate Variance +/- 95% CI Estimate Variance +/- 95% CI

2003 5 2,251 58,935 476 53 236 30 225 7,120 165 0 0 0 2,529 66,291 505

6 941 8,320 179 22 103 20 0 0 0 0 0 0 964 8,423 180

Total 3,192 67,255 508 76 338 36 225 7,120 165 0 0 0 3,493 74,714 536

2004 5 2,706 46,213 421 0 0 0 194 1,524 7 0 0 0 2,900 47,736 428

6 669 4,275 128 5 9 6 2 6 5 0 0 0 676 4,290 128

Total 3,375 50,488 440 5 9 6 196 1,530 7 0 0 0 3,576 52,027 447

2005 5 1,520 23,810 302 23 92 19 100 449 42 26 108 20 1,669 24,459 307

6 404 14,938 240 0 0 0 0 0 0 4 3 3 408 14,941 240

Total 1,924 38,747 386 23 92 19 100 449 42 30 111 21 2,078 39,400 389

2006 5 3,105 57,049 468 10 23 9 196 940 60 7 19 9 3,318 58,031 472

6 338 1,961 87 0 0 0 2 5 4 8 30 11 349 1,996 88

Total 3,443 59,009 476 10 23 9 198 945 60 15 49 14 3,666 60,026 480

2007 5 2,969 57,478 470 23 143 23 280 1,522 76 94 673 51 3,367 59,815 479

6 715 6,675 160 7 33 11 7 14 7 0 0 0 729 6,721 161

Total 3,684 64,152 496 30 176 26 287 1,535 77 94 673 51 4,096 66,536 506

Method 1 Released
Legal-size Marked Legal-size Unmarked Sublegal-size Marked Sublegal-size Unmarked All Released

Year Area Estimate Variance +/- 95% C| Estimate Variance +/- 95% C| Estimate Variance +/- 95% C| Estimate Variance +/- 95% CI Estimate Variance +/- 95% ClI
2003 5 936 249,330 979 4,149 266,888 1,013 2,058 135,798 722 6,278 447,808 1,312 13,421 1,099,825 2,056
6 213 26,687 320 1,371 21,526 288 55 1,008 62 110 2,002 88 1,749 51,223 444
Total 1,149 276,017 1,030 5519 288,414 1,053 2,113 136,806 725 6,388 449,810 1,315 15,170 1,151,047 2,103
2004 5 1,645 397,342 1,235 5,621 436,353 1,295 1,710 166,407 800 3,445 285,545 1,047 12,422 1,285,647 2,222
6 305 15,272 242 1,039 11,718 212 54 704 52 14 175 26 1,412 27,870 327
Total 1,950 412,614 1,259 6,660 448,071 1,312 1,764 167,111 801 3,460 285,720 1,048 13,834 1,313,517 2,246
2005 5 661 124,292 691 1,777 85,785 574 1,536 79,440 552 1,828 87,986 581 5,802 377,504 1,204
6 0 23,959 303 624 17,920 262 55 1,076 64 0 3 3 679 42,958 406
Total 661 148,251 755 2,400 103,705 631 1,591 80,516 556 1,828 87,989 581 6,481 420,462 1,271
2006 5 1,092 263,367 1,006 3,676 184,743 842 1,222 77,975 547 2,602 135,976 723 8,591 662,061 1,595
6 0 7,395 169 382 5,837 150 0 5 4 0 30 11 382 13,267 226
Total 1,092 270,762 1,020 4,058 190,580 856 1,222 77,980 547 2,602 136,006 723 8,973 675,328 1,611
2007 5 1,238 536,690 1,436 3,314 403,060 1,244 1,896 284,148 1,045 1,502 215,212 909 7,951 1,439,110 2,351
6 347 22,956 297 524 9,812 194 14 468 42 0 0 0 884 33,236 357
Total 1,585 559,646 1,466 3,838 412,872 1,259 1,910 284,616 1,046 1,502 215,212 909 8,835 1,472,347 2,378
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Appendix H. Continued.

Method 2 Kept
Legal-size Marked Legal-size Unmarked Sublegal-size Marked Sublegal-size Unmarked All Kept

Year Area Estimate Variance +/- 95% Cl Estimate Variance +/- 95% Cl Estimate Variance +/- 95% Cl Estimate Variance +/- 95% C| Estimate Variance +/- 95% ClI

2003 5 2,251 58,935 476 53 236 30 225 7,120 165 0 0 0 2,529 66,291 505

6 941 8,320 179 22 103 20 0 0 0 0 0 0 964 8,423 180

Total 3,192 67,255 508 76 338 36 225 7,120 165 0 0 0 3,493 74,714 536

2004 5 2,706 46,213 421 0 0 0 194 1,524 7 0 0 0 2,900 47,736 428

6 669 4,275 128 5 9 6 2 6 5 0 0 0 676 4,290 128

Total 3,375 50,488 440 5 9 6 196 1,530 77 0 0 0 3,576 52,027 447

2005 5 1,520 23,810 302 23 92 19 100 449 42 26 108 20 1,669 24,459 307

6 404 14,938 240 0 0 0 0 0 0 4 3 3 408 14,941 240

Total 1,924 38,747 386 23 92 19 100 449 42 30 111 21 2,078 39,400 389

2006 5 3,105 57,049 468 10 23 9 196 940 60 7 19 9 3,318 58,031 472

6 338 1,961 87 0 0 0 2 5 4 8 30 11 349 1,996 88

Total 3,443 59,009 476 10 23 9 198 945 60 15 49 14 3,666 60,026 480

2007 5 2,969 57,478 470 23 143 23 280 1,522 76 94 673 51 3,367 59,815 479

6 715 6,675 160 7 33 11 7 14 7 0 0 0 729 6,721 161

Total 3,684 64,152 496 30 176 26 287 1,535 77 94 673 51 4,096 66,536 506

Method 2 Released
Legal-size Marked Legal-size Unmarked Sublegal-size Marked Sublegal-size Unmarked All Released

Year Area Estimate Variance +/- 95% C| Estimate Variance +/- 95% Cl| Estimate Variance +/- 95% Cl Estimate Variance +/-95% C| Estimate Variance +/- 95% CI
2003 5 0 0 0 2,914 281,957 1041 1,388 115,222 665 4,434 555,357 1461 8,736 952,535 1913
6 0 0 0 1,113 32,349 353 45 698 52 90 1,443 74 1,248 34,490 364
Total 0 0 0 4,028 314,306 1099 1,432 115,919 667 4,523 556,799 1463 9,983 987,024 1947
2004 5 0 0 0 3,496 386,078 1218 990 90,237 589 2,143 192,091 859 6,629 668,407 1602
6 0 0 0 712 11,494 210 36 353 37 10 84 18 758 11,930 214
Total 0 0 0 4,208 397,572 1236 1,027 90,590 590 2,152 192,175 859 7,387 680,337 1617
2005 5 0 0 0 1,231 80,782 557 1,040 71,102 523 1,266 84,263 569 3,637 236,147 952
6 0 0 0 687 64,456 498 61 1,638 79 0 3 3 748 66,097 504
Total 0 0 0 1,918 145,238 747 1,100 72,740 529 1,266 84,266 569 4,284 302,243 1078
2006 5 0 0 0 2,717 188,803 852 853 56,068 464 1,923 118,335 674 5,493 363,206 1181
6 0 0 0 430 19,024 270 0 5 4 0 30 11 430 19,059 271
Total 0 0 0 3,147 207,828 894 853 56,074 464 1,923 118,364 674 5,923 382,266 1212
2007 5 0 0 0 2,332 330,278 1126 1,256 197,333 871 1,033 137,120 726 4,620 664,730 1598
6 0 0 0 350 6,062 153 7 222 29 0 0 0 358 6,285 155
Total 0 0 0 2,682 336,340 1137 1,263 197,555 871 1,033 137,120 726 4,978 671,015 1606
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Appendix |. Detailed estimates of mortalities

Detailed estimates of mortalities in the Area 5 érslective Chinook fishery, 2003 through 2007.

Method 1 Kept
Legal-size Marked Legal-size Unmarked Sublegal-sizekdd Sublegal-size Unmarked All Kept
Year Area Estimate Varianeé- 95% C Estimate Variance/- 95% C Estimate Variance/- 95% C Estimate Variance/- 95% C Estimate Variance/- 95% C
2003 5 2,251 58,935 476 53 236 30 225 7,120 165 0 0 0 2,529  66,291505
6 941 8,320 179 22 103 20 0 0 0 0 0 0 964 8,423 180
Total 3,192 67,255 508 76 338 36 225 7,120 165 0 0 0 3,493 74,714536
2004 5 2,706 46,213 421 0 0 0 194 1,524 77 0 0 0 2,900 47,736 428
6 669 4,275 128 5 9 6 2 6 5 0 0 0 676 4,290 128
Total 3,375 50,488 440 5 9 6 196 1,530 77 0 0 0 3,576 52,027 447
2005 5 1,520 23,810 302 23 92 19 100 449 42 26 108 20 1,669 24,459307
6 404 14,938 240 0 0 0 0 0 0 4 3 3 408 14,941 240
Total 1,924 38,747 386 23 92 19 100 449 42 30 111 21 2,078  39,400389
2006 5 3,105 57,049 468 10 23 9 196 940 60 7 19 9 3,318 58,031 472
6 338 1,961 87 0 0 0 2 5 4 8 30 11 349 1,996 88
Total 3,443 59,009 476 10 23 9 198 945 60 15 49 14 3,666 60,026 0 48
2007 5 2,969 57,478 470 23 143 23 280 1,522 76 94 673 51 3,36781%9, 479
6 715 6,675 160 7 33 11 7 14 7 0 0 0 729 6,721 161
Total 3,684 64,152 496 30 176 26 287 1,535 77 94 673 51 4,096 5366, 506
Method 1 Released
Legal-size Marked Legal-size Unmarked Sublegal-size Marked Sublegal-size Unmarked All Redela
Year Area Estimate Varianaé- 95% C Estimate Variance/- 95% C Estimate Variance/- 95% C Estimate Variance/- 95% C Estimate Variance/- 95% C
2003 5 140 5,610 147 622 6,005 152 412 5,432 144 1,256 17,912 2 2@,430 34,959 366
6 32 600 48 206 484 43 11 40 12 22 80 18 271 1,205 68
Total 172 6,210 154 828 6,489 158 423 5,472 145 1,278 17,992 3 262,701 36,164 373
2004 5 247 8,940 185 843 9,818 194 342 6,656 160 689 11,422 2091212 36,836 376
6 46 344 36 156 264 32 11 28 10 3 7 5 215 642 50
Total 292 9,284 189 999 10,082 197 353 6,684 160 692 11,429 219336 37,479 379
2005 5 99 2,797 104 266 1,930 86 307 3,178 110 366 3,519 116 81,081,424 209
6 0 539 46 94 403 39 11 43 13 0 0 1 105 985 62
Total 99 3,336 113 360 2,333 95 318 3,221 111 366 3,520 116 31,142,409 218
2006 5 164 5,926 151 551 4,157 126 244 3,119 109 520 5,439 1454801, 18,641 268
6 0 166 25 57 131 22 0 0 1 0 1 2 57 299 34
Total 164 6,092 153 609 4,288 128 244 3,119 109 520 5,440 1455371, 18,940 270
2007 5 186 12,076 215 497 9,069 187 379 11,366 209 300 8,608 182363 41,119 397
6 52 517 45 79 221 29 3 19 8 0 0 0 133 756 54
Total 238 12,592 220 576 9,290 189 382 11,385 209 300 8,608 182496 41,875 401
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Method 2 Kept
Legal-size Marked Legal-size Unmarked Sublegal-sizekdd Sublegal-size Unmarked All Kept
Year Area Estimate Varianoé- 95% C Estimate Variance/- 95% C Estimate Variance/- 95% C Estimate Variance/- 95% C Estimate Variance/- 95% C
2003 5 2,251 58,935 476 53 236 30 225 7,120 165 0 0 0 2,529  66,291505
6 941 8,320 179 22 103 20 0 0 0 0 0 0 964 8,423 180
Total 3,192 67,255 508 76 338 36 225 7,120 165 0 0 0 3,493 74,714536
2004 5 2,706 46,213 421 0 0 0 194 1,524 77 0 0 0 2,900 47,736 428
6 669 4,275 128 5 9 6 2 6 5 0 0 0 676 4,290 128
Total 3,375 50,488 440 5 9 6 196 1,530 77 0 0 0 3,576 52,027 447
2005 5 1,520 23,810 302 23 92 19 100 449 42 26 108 20 1,669 24,459307
6 404 14,938 240 0 0 0 0 0 0 4 3 3 408 14,941 240
Total 1,924 38,747 386 23 92 19 100 449 42 30 111 21 2,078 39,400389
2006 5 3,105 57,049 468 10 23 9 196 940 60 7 19 9 3,318 58,031 472
6 338 1,961 87 0 0 0 2 5 4 8 30 11 349 1,996 88
Total 3,443 59,009 476 10 23 9 198 945 60 15 49 14 3,666 60,026 0 48
2007 5 2,969 57,478 470 23 143 23 280 1,522 76 94 673 51 3,36781%9, 479
6 715 6,675 160 7 33 11 7 14 7 0 0 0 729 6,721 161
Total 3,684 64,152 496 30 176 26 287 1,535 77 94 673 51 4,096 5366, 506
Method 2 Released
Legal-size Marked Legal-size Unmarked Sublegal-sizeked Sublegal-size Unmarked All Released
Year Area Estimate Varianeé- 95% C Estimate Variance/- 95% C Estimate Variance/- 95% C Estimate Variance/- 95% C Estimate Variance/- 95% C
2003 5 0 0 0 437 6,344 156 278 4,609 133 887 22,214 292 1,601 6B3,1 357
6 0 0 0 167 728 53 9 28 10 18 58 15 194 813 56
Total 0 0 0 604 7,072 165 286 4,637 133 905 22,272 293 1,795 833,9 361
2004 5 0 0 0 524 8,687 183 198 3,609 118 429 7,684 172 1,151 @9,98 277
6 0 0 0 107 259 32 7 14 7 2 3 4 116 276 33
Total 0 0 0 631 8,945 185 205 3,624 118 430 7,687 172 1,267 @0,25 279
2005 5 0 0 0 185 1,818 84 208 2,844 105 253 3,371 114 646 8,032 176
6 0 0 0 103 1,450 75 12 66 16 0 0 1 115 1,516 76
Total 0 0 0 288 3,268 112 220 2,910 106 253 3,371 114 761 9,548 2 19
2006 5 0 0 0 408 4,248 128 171 2,243 93 385 4,733 135 963 11,224 8 20
6 0 0 0 64 428 41 0 0 1 0 1 2 64 429 41
Total 0 0 0 472 4,676 134 170 2,243 93 385 4,735 135 1,027 11,654212
2007 5 0 0 0 350 7,431 169 251 7,893 174 207 5,485 145 807 20,809 83 2
6 0 0 0 53 136 23 1 9 6 0 0 0 54 145 24
Total 0 0 0 402 7,568 171 253 7,902 174 207 5,485 145 861 20,955 84 2
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Appendix J. Observed recoveries of coded wiretags

Observed recoveries of coded wire tags from Chirgabion during the Chinook Mark-
Selective Fisheries in Marine Areas 5 and 6, 2008ugh 2006.

Recovery Brood Release Fork Length
Area Date Tag code DIT Year Rearing Hatchery Release Site Agency (cm)
05 Aug 12003 050182 1999MAKAH NFH ON SOOES R FHIR 20.0015 FWS 80
05 Jul 20 2003 054523 2000SPRING CR NFH SPRING @2R.0159 FWS 84
05 Aug 22003 060270 2000MOKELUMNE R FISH INS J PT,SAN JOAQ.R EBMD 61
05 Jul 27 2003 065459 2000NIMBUS FISH HATCHERY WICAND OIL NET PEN CDFG 57
05 Aug 22003 093250 2000BIG CR HATCHERY BIG ARR COL R) ODFW 65
05 Jul 8 2003 093250 2000BIG CR HATCHERY BIG QRVR COL R) ODFW 63
05 Jul 27 2003 093250 2000BIG CR HATCHERY BIG CRVR COL R) ODFW 67
05 Jul 21 2003 184124 y 1999H-CHILLIWACK R R-CHIMMACK R CDFO 81
05 Aug 12003 184551 2000H-CHEHALIS R R-CHEHAIRS CDFO 65
05 Jul 6 2003 184552 2000H-NANAIMO R R-NANAIMO R CDFO 58
05 Jul 26 2003 184614 y 2000H-CHILLIWACK R R-CHIMMACK R CDFO 53
05 Aug 12003 184916 y 2001H-CHILLIWACK R R-CHILWACK R CDFO 56
05 Aug 12003 210135 1998KALAMA CR HATCHERY KALAMCR 11.0017 NISQ 78
05 Aug 12003 210153 y 1999GROVERS CR HATCHERY GBS CR HATCHERY SUQ 68
05 Jul 13 2003 210153 y 1999GROVERS CR HATCHERY GEAS CR HATCHERY SUQ 57
05 Jul 25 2003 210153 y 1999GROVERS CR HATCHERY GEAS CR HATCHERY SUQ 88
05 Jul 27 2003 210153 y 1999GROVERS CR HATCHERY GEAS CR HATCHERY SUQ 83
05 Jul 27 2003 210166 y 1999NISQUALLY HATCHERY CLRACR 11.0013C NISQ 72
05 Jul 7 2003 210221 1999BERNIE GOBIN HATCH TUURLCR 07.0001 TULA 67
05 Jul 19 2003 210269 2000KALAMA CR HATCHERY KALAMCR 11.0017 NISQ 57
05 Aug 22003 210272 2000BERNIE GOBIN HATCH TULWLCR 07.0001 TULA 70
05 Jul 11 2003 210272 2000BERNIE GOBIN HATCH TUURLCR 07.0001 TULA 65
05 Jul 13 2003 210273 2000BERNIE GOBIN HATCH TUURLCR 07.0001 TULA 56
05 Aug 22003 210279 y 2000GROVERS CR HATCHERY GBS CR HATCHERY SUQ 55
05 Jul 20 2003 210279 y 2000GROVERS CR HATCHERY GEBS CR HATCHERY SUQ 65
05 Jul 26 2003 210279 y 2000GROVERS CR HATCHERY GEBS CR HATCHERY SUQ 75
05 Jul 26 2003 210279 y 2000GROVERS CR HATCHERY GEBS CR HATCHERY SUQ 62
05 Aug 22003 210294 2000PUYALLUP TRIBAL HATCHERXYRU CR 10.0029 PUYA 54
05 Aug 12003 630171 y 1999S0O0S CREEK HATCHERY BGOS CR 09.0072 WDFW 87
05 Jul 8 2003 630171 y 1999S0O0S CREEK HATCHERY BIGOS CR 09.0072 WDFW 56
05 Jul 16 2003 630186 1999NORTH TOUTLE HATCHRY GRER 26.0323 WDFW 71
05 Jul 13 2003 630196 2000ELOCHOMAN HATCHERY ELOCMAN R 25.0236 WDFW 58
05 Jul 27 2003 630197 y 1999MARBLEMOUNT HATCHERY S6BADE R 03.1411 WDFW 84
05 Jul 21 2003 630279 2000KALAMA FALLS HATCHRY KMMAR 27.0002 WDFW 66
05 Jul 8 2003 630282 2000PORTAGE BAY HATCHERY PIAGE BAY/SHIP CNL uw 61
05 Jul 13 2003 630282 2000PORTAGE BAY HATCHERY P@WSE BAY/SHIP CNL uw 62
05 Jul 27 2003 630282 2000PORTAGE BAY HATCHERY P@WSE BAY/SHIP CNL uw 69
05 Aug 12003 630398 2000PORTAGE BAY HATCHERY PIXNGE BAY/SHIP CNL uw 64
05 Jul 26 2003 630469 1999 SIMILKAMEEN HATCHERY SIMKAMEEN R 490325 WDFW 58
05 Jul 52003 630476 1999LYONS FERRY HATCHERY SNAR-LOWR 33.0002 WDFW 62
05 Jul 13 2003 630476 1999LYONS FERRY HATCHERY JNAR-LOWR 33.0002 WDFW 58
05 Jul 7 2003 630668 y 2000WALLACE R HATCHERY WARCE R 07.0940 WDFW 57
05 Jul 13 2003 630669 y 2000SO0S CREEK HATCHERY BIGOS CR 09.0072 WDFW 55
05 Jul 27 2003 630669 y 2000SO0S CREEK HATCHERY BIGOS CR 09.0072 WDFW 53
05 Jul 26 2003 630677 2000LYONS FERRY HATCHERY BIBNYON ACCL POND NEZP 56
05 Aug 22003 630683 y 2000GEORGE ADAMS HATCHRY FDY CR  16.0005 WDFW 69
05 Jul 27 2003 630683 y 2000GEORGE ADAMS HATCHRY ALY CR  16.0005 WDFW 58
05 Aug 12003 630687 y 2000NISQUALLY HATCHERY CLBRACR 11.0013C NISQ 53
05 Jul 11 2003 630687 y 2000NISQUALLY HATCHERY CLRACR 11.0013C NISQ 56
05 Jul 16 2003 630697 2000COWLITZ SALMON HATCH CQWZR 26.0002 WDFW 70
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Recovery Brood Release Fork Length

Area Date Tagcode DIT VYear Rearing Hatchery Release Site Agency (cm)
05 Aug 12003 630789 2000COWLITZ SALMON HATCH CQWZR 26.0002 WDFW 55
05 Jul 19 2003 630789 2000COWLITZ SALMON HATCH CQ@WZ R 26.0002 WDFW 71
05 Aug 22003 630790 2000COWLITZ SALMON HATCH CQWZR 26.0002 WDFW 55
05 Jul 82003 630790 2000COWLITZ SALMON HATCH CQWZR 26.0002 WDFW 52
05 Jul 26 2003 630790 2000COWLITZ SALMON HATCH CQ@WZ R 26.0002 WDFW 55
05 Jul 30 2003 630793 2000COWLITZ SALMON HATCH CQ@WZ R 26.0002 WDFW 56
05 Jul 27 2003 630794 2000COWLITZ SALMON HATCH CQ@WZ R 26.0002 WDFW 51
05 Jul 26 2003 630795 2000COWLITZ SALMON HATCH CQ@WZ R 26.0002 WDFW 50
05 Jul 11 2003 630867 2000COWLITZ SALMON HATCH CQ@WZ R 26.0002 WDFW 63
05 Jul 11 2003 630867 2000COWLITZ SALMON HATCH CQ@WZ R 26.0002 WDFW 56
05 Jul 27 2003 630867 2000COWLITZ SALMON HATCH CQ@WZ R 26.0002 WDFW 58
05 Aug 2 2003 630868 2000COWLITZ SALMON HATCH CQWZR 26.0002 WDFW 56
05 Aug 12003 630872 2000COWLITZ SALMON HATCH CQWZR 26.0002 WDFW 55
05 Jul 26 2003 630872 2000COWLITZ SALMON HATCH CQ@WZ R 26.0002 WDFW 59
05 Jul 27 2003 630872 2000COWLITZ SALMON HATCH CQ@WZ R 26.0002 WDFW 54
05 Jul 52003 630877 2000WASHOUGAL HATCHERY WASHGAL R 28.0159 WDFW 55
05 Jul 24 2003 630989 2000COWLITZ SALMON HATCH CQ@WZ R 26.0002 WDFW 58
05 Aug 22003 630990 2000COWLITZ SALMON HATCH CQWZR 26.0002 WDFW 53
05 Jul 26 2003 630995 2000WELLS HATCHERY COLUMBNEAR WELLS WDFW 50
05 Jul 27 2003 631272 2000EASTBANK HATCHERY WENAHEE R 45.0030 WDFW 53
05 Aug 2 2003 631273 2000LYONS FERRY HATCHERY SEKW GRANDE RHOND WDFW 48
05 Jul 27 2003 631273 2000LYONS FERRY HATCHERY SBIKW GRANDE RHOND WDFW 49
05 Jul 19 2003 631283 2000ISSAQUAH HATCHERY ISSAQUCR 08.0178 WDFW
05 Jul 21 2003 631312 1999COWLITZ SALMON HATCH CQWZR 26.0002 WDFW 83
06 Jul 14 2003 054421 1999 SPRING CR NFH SPRING CR.0159 FWS 87
06 Jul 82003 182811 2000H-COWICHAN R R-COWICHBRY CDFO 62
06 Jul 19 2003 184336 1999H-NANAIMO R R-NANAIMO R CDFO 92
06 Aug 32003 184539 2000H-COWICHAN R R-COWICHAN CDFO 72
06 Jul 21 2003 210151 1998 MARBLEMOUNT HATCHERY S&N R 03.0176 WDFW 92
06 Aug 32003 210153 y 1999GROVERS CR HATCHERY GRBS CR HATCHERY SUQ 78
06 Jul 62003 210153 y 1999GROVERS CR HATCHERY GRBS CR HATCHERY SuUQ 75
06 Jul 252003 210153 y 1999GROVERS CR HATCHERY GEBS CR HATCHERY SuUQ 54
06 Jul 26 2003 210153 y 1999GROVERS CR HATCHERY GEBS CR HATCHERY SuUQ 78
06 Jul 30 2003 210153 y 1999GROVERS CR HATCHERY GEBS CR HATCHERY SuUQ
06 Jul 30 2003 210153 y 1999GROVERS CR HATCHERY GEBS CR HATCHERY SuUQ 97
06 Jul 12 2003 210166 y 1999NISQUALLY HATCHERY CLRACR 11.0013C NISQ 70
06 Jul 11 2003 210269 2000KALAMA CR HATCHERY KALAMCR 11.0017 NISQ 64
06 Jul 30 2003 210269 2000KALAMA CR HATCHERY KALAMCR 11.0017 NISQ 56
06 Jul 312003 210269 2000KALAMA CR HATCHERY KALAMCR 11.0017 NISQ 68
06 Aug 32003 210279 y 2000GROVERS CR HATCHERY GRBS CR HATCHERY SuUQ 81
06 Jul 27 2003 630164 1999MARBLEMOUNT HATCHERY S&N R + CASCADE R WDFW 70
06 Aug 32003 630171 y 1999S0O0S CREEK HATCHERY BIGOS CR 09.0072 WDFW 79
06 Jul 26 2003 630171 y 1999S0O0S CREEK HATCHERY BIGOS CR 09.0072 WDFW 77
06 Jul 30 2003 630171 y 1999S0O0S CREEK HATCHERY BIGOS CR 09.0072 WDFW 73
06 Jul 18 2003 630173 y 1999 SAMISH HATCHERY FRIDAR + SAMISH R WDFW 77
06 Aug 32003 630189 y 2000NISQUALLY HATCHERY CLRACR 11.0013C NISQ 73
06 Jul 6 2003 630189 y 2000NISQUALLY HATCHERY CLRACR 11.0013C NISQ 67
06 Jul 18 2003 630197 y 1999MARBLEMOUNT HATCHERY G6B8ADE R 03.1411 WDFW 76
06 Jul 82003 630282 2000PORTAGE BAY HATCHERY  PIM&SE BAY/SHIP CNL uw 68
06 Jul 252003 630282 2000PORTAGE BAY HATCHERY  P@®E BAY/SHIP CNL uw 65
06 Jul 312003 630399 2000PORTAGE BAY HATCHERY  P@®E BAY/SHIP CNL uw 70
06 Jul 312003 630399 2000PORTAGE BAY HATCHERY  P@®E BAY/SHIP CNL uw 70
06 Jul 24 2003 630683 y 2000GEORGE ADAMS HATCHRY HmY CR  16.0005 WDFW 60
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Recovery Brood Release Fork Length
Area Date Tag code DIT Year Rearing Hatchery Release Site Agency (cm)
05 Jul 11 2004 050780 2001 SPRING CR NFH SPRING C&R.0159 FWS 76
05 Jul 17 2004 050780 2001 SPRING CR NFH SPRING C@R.0159 FWS 91
05 Jul 24 2004 050780 2001 SPRING CR NFH SPRING @R.0159 FWS 66
05 Aug 12004 050784 2001 MAKAH NFH ON SOOES R G R 20.0015 FWS 70
06 Jul 27 2004 051083 2001 QUILCENE NFH BIG QUILNE17.0012 FWS 62
05 Jul 252004 062761 2002 FEATHER R HATCHERY BEM CDWR 43
05 Jul 29 2004 065288 2001 TRINITY R HATCHERY TRIN R HATCHERY HVT 55
05 Aug 32004 091938 2000 COLE RIVERS HATCHERY RIGAN CR (COOS R) ODFW 78
06 Jul 252004 093452 2001 BIG CR HATCHERY BIG CRVR COL R) ODFW 76
05 Jul 11 2004 093628 2001 BONNEVILLE HATCHERY UNMALAR ODFW 55
05 Jul 21 2004 184448 2001 H-COWICHAN R R-COWICHBNY CDFO 76
06 Jul 23 2004 184645 2001 H-COWICHAN R R-COWICHRN CDFO 70
05 Jul 42004 184706 2001 H-SHUSWAP R R-SHUSWAMIR CDFO 74
05 Jul 22004 184909 2001 H-INCH CR R-STAVE R @DF 69
05 Jul 62004 184909 2001 H-INCH CR R-STAVE R @OF 65
05 Jul 252004 184909 2001 H-INCH CR R-STAVE R CDF 74
05 Aug 22004 184911 2001 H-CHEHALIS R R-CHEHALRS CDFO 68
05 Jul 24 2004 184914 y 2001 H-CHILLIWACK R R-CHIWACK R CDFO 64
05 Jul 52004 184916 y 2001 H-CHILLIWACK R R-CHIIWACK R CDFO 63
05 Jul 62004 184916 y 2001 H-CHILLIWACK R R-CHIIWACK R CDFO 61
05 Jul 25 2004 184916 y 2001 H-CHILLIWACK R R-CHIWACK R CDFO 76
05 Aug 12004 184921 2002 H-CHEHALIS R R-CHEHALRS CDFO 52
05 Jul 17 2004 185533 y 2002 H-CHILLIWACK R R-CHIWACK R CDFO 48
05 Aug 82004 210272 2000 BERNIE GOBIN HATCH TULIR CR 07.0001 TULA 73
06  Aug 22004 210279 y 2000 GROVERS CR HATCHERY GBFERS CR HATCHERY SUQ 81
05 Jul 22004 210279 y 2000 GROVERS CR HATCHERY OMERS CR HATCHERY SUQ 71
05 Jul 10 2004 210279 y 2000 GROVERS CR HATCHERY OMERS CR HATCHERY SUQ 75
05 Jul 14 2004 210279 y 2000 GROVERS CR HATCHERY OMERS CR HATCHERY SUQ 61
06 Jul 17 2004 210279 y 2000 GROVERS CR HATCHERY OMERS CR HATCHERY SUQ 61
06 Jul 24 2004 210279 y 2000 GROVERS CR HATCHERY OMERS CR HATCHERY SUQ 83
05 Jul 42004 210293 2000 PUYALLUP TRIBAL HATCHER COWSKULL ACCLIM POND  PUYA 67
05 Jul 17 2004 210294 2000 PUYALLUP TRIBAL HATCHER DIRUCR  10.0029 PUYA 74
06 Jul 29 2004 210294 2000 PUYALLUP TRIBAL HATCHER DIRUCR  10.0029 PUYA 89
05 Jul 16 2004 210324 2001 BERNIE GOBIN HATCH TULR CR 07.0001 TULA 53
05 Jul 10 2004 210343 2001 COWSKL & RUSHWTR PDS VCEKL & RUSHWTR PDS PUYA 60
05 Jul 17 2004 210343 2001 COWSKL & RUSHWTR PDS VCEKL & RUSHWTR PDS PUYA 65
06 Jul 24 2004 210343 2001 COWSKL & RUSHWTR PDS VCEKL & RUSHWTR PDS PUYA 72
05 Jul 29 2004 210343 2001 COWSKL & RUSHWTR PDS VCEKL & RUSHWTR PDS PUYA 60
05 Jul 252004 210344 2001 PUYALLUP TRIBAL HATCHER DIRUCR  10.0029 PUYA 60
05 Aug 12004 210390 y 2001 GROVERS CR HATCHERY GBERS CR HATCHERY SUQ 59
05 Aug 12004 210390 y 2001 GROVERS CR HATCHERY GBERS CR HATCHERY SUQ 57
05 Jul 17 2004 210391 2001 COUNTY LINE PONDS SKA® 03.0176 WDFW 65
05 Jul 22004 210392 2001 KALAMA CR HATCHERY KAIMA CR 11.0017 NISQ 56
05 Jul 92004 212950 2000 MARBLEMOUNT HATCHERY BER 03.1325 WDFW 75
05 Jul 10 2004 212951 1999 HOKO FALLS HATCHERY HOR 19.0148 MAKA 95
05 Jul 42004 630183 2000 LYONS FERRY HATCHERY GBTANYON ACCL POND NEZP 59
06  Aug 62004 630189 y 2000 NISQUALLY HATCHERY CAR CR 11.0013C NISQ 76
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Recovery Brood Release Fork Length
Area Date Tag code DIT Year Rearing Hatchery Release Site Agency (cm)
06 Jul 32004 630189 y 2000 NISQUALLY HATCHERY CAR CR 11.0013C NISQ 75
05 Jul 18 2004 630282 2000 PORTAGE BAY HATCHERY APIAGE BAY/SHIP CNL uw 88
05 Jul 10 2004 630398 2000 PORTAGE BAY HATCHERY APIAGE BAY/SHIP CNL uw 66
06 Jul 16 2004 630398 2000 PORTAGE BAY HATCHERY APIAGE BAY/SHIP CNL uw 79
05 Jul 24 2004 630398 2000 PORTAGE BAY HATCHERY APIAGE BAY/SHIP CNL uw 80
05 Jul 312004 630398 2000 PORTAGE BAY HATCHERY APIAGE BAY/SHIP CNL uw 76
05 Jul 12004 630668 y 2000 WALLACE R HATCHERY WBACE R 07.0940 WDFW 80
06 Aug 32004 630669 y 2000 SOOS CREEK HATCHERY GBIOOS CR 09.0072 WDFW 75
06 Jul 32004 630669 y 2000 SOOS CREEK HATCHERY GBIOOS CR 09.0072 WDFW 79
05 Jul 14 2004 630669 y 2000 SOOS CREEK HATCHERY G BIOOS CR 09.0072 WDFW 78
06 Jul 21 2004 630669 y 2000 SOOS CREEK HATCHERY G BIOOS CR 09.0072 WDFW 65
05 Aug 12004 630678 2000 LYONS FERRY HATCHERY MANE R @PITTSBURG L NEZP 57
05 Jul 23 2004 630678 2000 LYONS FERRY HATCHERY AR R @PITTSBURG L NEZP 53
05 Jul 312004 630678 2000 LYONS FERRY HATCHERY AR R @PITTSBURG L NEZP 63
06 Jul 23 2004 630683 y 2000 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 75
06 Jul 14 2004 630684 y 2000 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 86
06 Jul 29 2004 630684 y 2000 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 81
05 Jul 10 2004 630687 y 2000 NISQUALLY HATCHERY CAR CR 11.0013C NISQ 80
06 Jul 23 2004 630687 y 2000 NISQUALLY HATCHERY CAR CR 11.0013C NISQ 65
05 Aug 32004 630694 y 2000 MARBLEMOUNT HATCHERY ASCADE R 03.1411 WDFW 77
06 Jul 27 2004 630694 y 2000 MARBLEMOUNT HATCHERY ASCADE R 03.1411 WDFW 76
05 Jul 12004 630783 2000 MCALLISTER HATCHERY MCASTER CR11.0324 WDFW 68
05 Jul 252004 630794 2000 COWLITZ SALMON HATCH BGQITZR 26.0002 WDFW 68
06 Jul 252004 630883 2000 TUMWATER FALLS HATCH BAOL LK (THUR) WDFW 75
05 Jul 29 2004 630883 2000 TUMWATER FALLS HATCH BAOL LK (THUR) WDFW 83
05 Aug 12004 630889 2001 TURTLE ROCK HATCHERY ICR @ TURTLE ROCK WDFW 51
05 Jul 16 2004 630889 2001 TURTLE ROCK HATCHERY IC® @ TURTLE ROCK WDFW 65
05 Jul 18 2004 630889 2001 TURTLE ROCK HATCHERY IC® @ TURTLE ROCK WDFW 55
05 Jul 30 2004 630889 2001 TURTLE ROCK HATCHERY IC® @ TURTLE ROCK WDFW 60
05 Jul 92004 630891 2001 TURTLE ROCK HATCHERY IC® @ TURTLE ROCK WDFW 54
05 Jul 16 2004 630891 2001 TURTLE ROCK HATCHERY IC® @ TURTLE ROCK WDFW 58
05 Jul 17 2004 630891 2001 TURTLE ROCK HATCHERY IC® @ TURTLE ROCK WDFW 53
05 Jul 252004 630891 2001 TURTLE ROCK HATCHERY IC® @ TURTLE ROCK WDFW 45
05 Jul 252004 630891 2001 TURTLE ROCK HATCHERY IC® @ TURTLE ROCK WDFW 51
06 Jul 312004 630896 2001 MARBLEMOUNT HATCHERY S6BADE R 03.1411 WDFW 71
05 Jul 62004 630996 2000 SIMILKAMEEN HATCHERY MHLKAMEEN R 490325 WDFW 66
05 Aug 62004 631272 2000 EASTBANK HATCHERY WENBHEE R 45.0030 WDFW 68
05 Jul 10 2004 631273 2000 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 66
05 Jul 11 2004 631273 2000 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 64
05 Jul 17 2004 631273 2000 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 67
05 Jul 30 2004 631273 2000 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 61
05 Jul 30 2004 631294 2001 COWLITZ SALMON HATCH BGQITZR 26.0002 WDFW 63
05 Aug 32004 631295 2001 COWLITZ SALMON HATCH QQITZR 26.0002 WDFW 58
05 Jul 21 2004 631379 2001 COWLITZ SALMON HATCH BGQITZR 26.0002 WDFW 64
05 Aug 82004 631380 y 2001 WALLACE R HATCHERY WBACE R 07.0940 WDFW 58
05 Jul 252004 631382 2001 PRIEST RAPIDS HATCHERY COLUMBIA R AT PRIEST WDFW 58
05 Jul 17 2004 631469 2001 FRIENDS OF COWLITZ CAOWAR 26.0002 WREG 56
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Recovery Brood Release Fork Length
Area Date Tag code DIT Year Rearing Hatchery Release Site Agency (cm)
05 Jul 24 2004 631548 2001 GRANT COUNTY PUD COLUMBR - GENERAL WDFW 60
05 Jul 30 2004 631549 2001 WELLS HATCHERY COLUMBNEAR WELLS WDFW 54
05 Jul 312004 631549 2001 WELLS HATCHERY COLUMBNEAR WELLS WDFW 55
05 Jul 312004 631549 2001 WELLS HATCHERY COLUMBNEAR WELLS WDFW 62
05 Aug 12004 631585 2001 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 53
05 Jul 52004 631585 2001 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 49
05 Jul 62004 631585 2001 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 52
05 Jul 11 2004 631585 2001 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 60
05 Jul 152004 631585 2001 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 56
05 Jul 17 2004 631585 2001 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 55
05 Jul 18 2004 631585 2001 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 50
05 Jul 21 2004 631585 2001 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 53
05 Jul 21 2004 631585 2001 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 57
05 Jul 29 2004 631585 2001 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 56
05 Jul 29 2004 631585 2001 LYONS FERRY HATCHERY KSBLW GRANDE RHOND  WDFW 53
05 Jul 18 2004 631587 2001 DRYDEN POND WENATCHERIR 0030 WDFW 47
05 Jul 27 2004 631587 2001 DRYDEN POND WENATCHERIR 0030 WDFW 56
05 Jul 29 2004 631780 2002 VOIGHTS CR HATCHERY BBIT CR  10.0414 WDFW 47
06 Jul 32004 636322 y 2001 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 65
05 Jul 42004 636322 y 2001 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 63
05 Jul 10 2004 636322 y 2001 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 61
05 Jul 17 2004 636322 y 2001 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 69
05 Jul 20 2004 636322 y 2001 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 56
05 Jul 25 2004 636322 y 2001 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 45
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06 Jul 1 2005 210479 y 2002 GROVERS CR HATCHERY OMERS CR HATCHERY SUQ 61
05 Jul 1 2005 632167 2002 LYONS FERRY HATCHERY AKE R-LOWR 33.0002 WDFW 53
05 Jul 1 2005 631587 2001 DRYDEN POND WENATCHEHR.0030 WDFW 89
05 Jul 2 2005 210407 y 2002 DUNGENESS HATCHERY GRAOLF R 18.0048 WDFW 70
05 Jul 2 2005 631781 2002 TUMWATER FALLS HATCH BEHUTES R 13.0028 WDFW 60
05 Jul 4 2005 183224 2001 H-CLAYOQUOT R-KENNEDYLRW CDFO 80
06 Jul 8 2005 631371 y 2002 GEORGE ADAMS HATCHRY UARDY CR  16.0005 WDFW 68
06 Jul 8 2005 210390 y 2001 GROVERS CR HATCHERY OMERS CR HATCHERY SUQ 75
05 Jul 8 2005 210506 2002 KALAMA CR HATCHERY KAIMA CR 11.0017 NISQ 59
05 Jul 9 2005 630865 2001 GORST CR REARING PND RSOCR 15.0216 SUQ 66
05 Jul 10 2005 090119 2000 WILLAMETTE HATCHERY BAD SL (LWR COL R) ODFW 82
05 Jul 12 2005 210509 2002 LUMMI SEA PONDS NOOK&AR 01.0120 LUMM 81
05 Jul 14 2005 630399 2000 PORTAGE BAY HATCHERY FPAGE BAY/SHIP CNL uw 69
06 Jul 15 2005 210390 y 2001 GROVERS CR HATCHERY OMERS CR HATCHERY SUQ 82
05 Jul 16 2005 631887 2002 GLENWOOD SPRINGS EASUSND BAY-ORCAS WDFW 50
05 Jul 16 2005 631545 2002 LYONS FERRY HATCHERY AR R-LOWR 33.0002 WDFW 63
05 Jul 16 2005 631771 2002 PORTAGE BAY HATCHERY FPAGE BAY/SHIP CNL uw 73
05 Jul 16 2005 631969 2002 COWLITZ SALMON HATCH BGQITZR 26.0002 WDFW 55
05 Jul 17 2005 631974 2002 COWLITZ SALMON HATCH BGQITZR 26.0002 WDFW 60
05 Jul 20 2005 185527 2002 H-NANAIMO R R-NANAIMO R CDFO 60
05 Jul 20 2005 631789 y 2003 KENDALL CR HATCHERY NRSACK R -NF 01.01 WDFW 42
05 Jul 20 2005 631799 2002 WALLACE R HATCHERY WAACE R 07.0940 WDFW 56
05 Jul 20 2005 210485 2002 COWSKULL ACCLIM POND WSKULL ACCLIM POND PUYA 69
05 Jul 20 2005 631546 y 2002 KENDALL CR HATCHERY BBHORSE CR 01.0495 WDFW 55
05 Jul 20 2005 210548 y 2003 NISQUALLY HATCHERY CAE CR 11.0013C NISQ 39
05 Jul 20 2005 630890 2001 LYONS FERRY HATCHERY AR R-LOWR 33.0002 WDFW 74
05 Jul 20 2005 631774 y 2002 SAMISH HATCHERY FRIDAR 03.0017 WDFW 61
05 Jul 21 2005 631774 y 2002 SAMISH HATCHERY FRIDAR 03.0017 WDFW 58
05 Jul 21 2005 631387 y 2002 WALLACE R HATCHERY WERACE R 07.0940 WDFW 59
05 Jul 21 2005 631371 y 2002 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 64
05 Jul 21 2005 632167 2002 LYONS FERRY HATCHERY AR R-LOWR 33.0002 WDFW 62
05 Jul 21 2005 631777 2002 HOODSPORT HATCHERY ANCR  16.0222 WDFW 62
05 Jul 21 2005 631555 2002 BIG BEEF CR HATCHERY GHBEEF CR HATCHERY WDFW 57
05 Jul 21 2005 210508 2002 LUMMI SEA PONDS LUMMES PONDS LUMM 64
05 Jul 21 2005 631784 y 2002 SOOS CREEK HATCHERY G BIOOS CR 09.0072 WDFW 61
05 Jul 22 2005 631414 y 2002 MARBLEMOUNT HATCHERY ASCADE R 03.1411 WDFW 56
05 Jul 22 2005 631371 y 2002 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 52
05 Jul 22 2005 631585 2001 LYONS FERRY HATCHERY AR R-LOWR 33.0002 WDFW 66
05 Jul 22 2005 631552 2002 GEORGE ADAMS HATCHRY AY CR  16.0005 WDFW 75
05 Jul 22 2005 631414 y 2002 MARBLEMOUNT HATCHERY ASCADE R 03.1411 WDFW 56
05 Jul 22 2005 631548 2001 WELLS HATCHERY WELLS RACHIEF JOE WDFW 67
05 Jul 22 2005 631780 2002 VOIGHTS CR HATCHERY BBIT CR 10.0414 WDFW 59
05 Jul 22 2005 210509 2002 LUMMI SEA PONDS NOOK&AR 01.0120 LUMM 70
05 Jul 22 2005 631780 2002 VOIGHTS CR HATCHERY BBIT CR 10.0414 WDFW 54
05 Jul 22 2005 062763 2002 FEATHER R HATCHERY BEM CDWR 74
05 Jul 23 2005 631776 y 2002 GROVERS CR HATCHERY OMERS CR HATCHERY SUQ 57
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05 Jul 23 2005 612659 Nez Perce 53
05 Jul 23 2005 631371 y 2002 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 62
05 Jul 23 2005 631377 y 2001 SAMISH HATCHERY FRIDAR 03.0017 WDFW 84
06 Jul 23 2005 631774 y 2002 SAMISH HATCHERY FRIDAR 03.0017 WDFW 60
05 Jul 23 2005 636322 y 2001 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 67
05 Jul 23 2005 631371 y 2002 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 59
05 Jul 23 2005 631553 2002 GORST CR REARING PND RSOCR 15.0216 SUQ 65
05 Jul 23 2005 631371 y 2002 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 52
05 Jul 23 2005 631007 2002 TURTLE ROCK HATCHERY ICMIBIA R - GENERAL WDFW 53
05 Jul 24 2005 210506 2002 KALAMA CR HATCHERY KAIMA CR 11.0017 NISQ 60
06 Jul 24 2005 210506 2002 KALAMA CR HATCHERY KAIMA CR 11.0017 NISQ 67
05 Jul 24 2005 632167 2002 LYONS FERRY HATCHERY AR R-LOWR 33.0002 WDFW 50
06 Jul 24 2005 631371 y 2002 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 63
05 Jul 24 2005 631436 2001 GORST CR REARING PND RSODCR 15.0216 SUQ 65
06 Jul 25 2005 210506 2002 KALAMA CR HATCHERY KAIMA CR 11.0017 NISQ 78
06 Jul 25 2005 636322 y 2001 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 83
05 Jul 26 2005 631780 2002 VOIGHTS CR HATCHERY BBIT CR 10.0414 WDFW 65
06 Jul 26 2005 631436 2001 GORST CR REARING PND RSOCR 15.0216 SUQ 72
06 Jul 26 2005 210483 y 2002 NISQUALLY HATCHERY CAE CR 11.0013C NISQ 70
06 Jul 29 2005 631777 2002 HOODSPORT HATCHERY ANCR  16.0222 WDFW 71
05 Jul 29 2005 210511 2002 WHITE RIVER HATCHERY WH R 10.0031 MUCK 52
05 Jul 30 2005 185660 2003 H-COWICHAN R R-COWICHRNUP CDFO 49
06 Jul 30 2005 210506 2002 KALAMA CR HATCHERY KAIMA CR 11.0017 NISQ 70
05 Jul 31 2005 210506 2002 KALAMA CR HATCHERY KAIMA CR 11.0017 NISQ 55
06 Aug 42005 636322 y 2001 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 83
06 Aug 42005 631558 2002 MINTER HATCHERY MINTEFRR 15.0048 WDFW 75
05 Aug 62005 631375 y 2001 SOOS CREEK HATCHERY GHBOOS CR 09.0072 WDFW 86
06 Aug 72005 210406 2001 LUMMI SEA PONDS SLATEROUGH 1.0156 LUMM 80
05 Aug 72005 631377 y 2001 SAMISH HATCHERY FRIDAAR 03.0017 WDFW 72
06 Aug 82005 210390 y 2001 GROVERS CR HATCHERY ERS CR HATCHERY SUQ 73
06 Aug 8 2005 630783 2000 MCALLISTER HATCHERY MCRSTER CR11.0324 WDFW 68
06 Aug 82005 210390 y 2001 GROVERS CR HATCHERY ERS CR HATCHERY SUQ 79
05 Aug 102005 631887 2002 GLENWOOD SPRINGS EA®USD BAY-ORCAS WDFW 60
05 Aug 102005 631371 y 2002 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 72
05 Aug 102005 631898 2002 COWLITZ SALMON HATCH BAQITZR 26.0002 WDFW 56
05 Aug 102005 210402 2001 MARBLEMOUNT HATCHERY BRER R 03.0435 WDFW 70
05 Aug 102005 631371 y 2002 GEORGE ADAMS HATCHRY URDY CR  16.0005 WDFW 61
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05 Jul 2 2006 051576 2003 SPRING CR NFH SPRING CR 29.0159 FWS 80
05 Jul 7 2006 051764 2003 COLEMAN NFH COLEMAN NFH FWS 62
05 Aug 18 2006 062410 2004 FEATHER R HATCHERY WICKLAND OIL NET PEN CDWR 53
05 Jul 2 2006 064580 2003 MERCED R FISH FACIL. JERSEY PT,SAN JOAQ.R CDFG 71
05 Aug 19 2006 093752 2002  RINGOLD SPRINGS HATCHERY COLUMBIA R - GENERAL WDFW 83
05 Aug 12 2006 093819 2002 CEDC YOUNGS BAY NET YOUNGS R & BAY ODFW 88
05 Aug 20 2006 093956 2003 GARDINER CR (STEP) UMPQUA R ODFW 71
05 Jul 6 2006 185162 y 2003 H-CHILLIWACK R R-CHILLIWACK R CDFO 62
05 Aug 12 2006 210270 2002 HOKO FALLS HATCHERY HOKO R 19.0148 MAKA 81
05 Aug 2 2006 210479 2002 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 79
06 Jul 19 2006 210479 2002 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 81
05 Jul 21 2006 210479 2002 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 69
05 Aug 19 2006 210480 2002 HOKO FALLS HATCHERY HOKO R 19.0148 MAKA 81
05 Aug 5 2006 210483 2002 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 67
05 Jul 16 2006 210483 2002 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 62
05 Aug 6 2006 210484 y 2002 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 73
06 Jul 23 2006 210506 2002 KALAMA CR HATCHERY KALAMA CR 11.0017 NISQ 79
05 Aug 12 2006 210508 2002 LUMMI SEA PONDS LUMMI SEA PONDS LUMM 71
05 Aug 11 2006 210509 2002 LUMMI SEA PONDS NOOKSACK R 01.0120 LUMM 74
05 Jul 14 2006 210519 2003 BERNIE GOBIN HATCH TULALIP CR 07.0001 TULA 74
05 Jul 15 2006 210541 2003 MARBLEMOUNT HATCHERY BAKER R  03.0435 WDFW 74
05 Aug 18 2006 210542 2003 WHITEHORSE POND WHITEHORSE SPRINGS STIL 56
05 Aug 8 2006 210546 2003 CLARKS CRK HATCHERY CLARKS CRK HATCHERY PUYA 53
05 Aug 11 2006 210546 2003 CLARKS CRK HATCHERY CLARKS CRK HATCHERY PUYA 55
05 Jul 29 2006 210546 2003 CLARKS CRK HATCHERY CLARKS CRK HATCHERY PUYA 52
06 Aug 19 2006 210547 y 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 58
06 Jul 6 2006 210547 y 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 69
05 Aug 6 2006 210548 y 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 63
05 Aug 6 2006 210548 y 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 57
05 Aug 8 2006 210548 y 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 55
05 Aug 12 2006 210548 y 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 51
05 Jul 26 2006 210548 y 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 71
05 Jul 29 2006 210548 y 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 58
05 Aug 19 2006 210558 2003 COUNTY LINE PONDS SKAGITR 03.0176 WDFW 59
05 Jul 11 2006 210558 2003 COUNTY LINE PONDS SKAGITR 03.0176 WDFW 67
05 Aug 6 2006 210559 2003 KALAMA CR HATCHERY KALAMA CR 11.0017 NISQ 56
05 Aug 6 2006 210559 2003 KALAMA CR HATCHERY KALAMA CR 11.0017 NISQ 57
05 Aug 18 2006 210559 2003 KALAMA CR HATCHERY KALAMA CR 11.0017 NISQ 52
05 Jul 21 2006 210559 2003 KALAMA CR HATCHERY KALAMA CR 11.0017 NISQ 57
05 Sep 25 2006 210588 2004 WHITEHORSE POND WHITEHORSE SPRINGS COOoP 53
05 Aug 12 2006 210599 2004 BAKER R  03.0435 WDFW 48
05 Aug 21 2006 610147 2003 LYONS FERRY HATCHERY CAPTAIN JOHNS PD NEZP 55
05 Aug 23 2006 610147 2003 LYONS FERRY HATCHERY CAPTAIN JOHNS PD NEZP 49
06 Jul 16 2006 631371 2002 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 75
06 Jul 23 2006 631371 2002 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 77
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05 Jul 2 2006 631386 2002 ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 73
05 Jul 26 2006 631386 2002 ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 76
05 Aug 12 2006 631405 2001 GORST CR REARING PND GORST CR  15.0216 SUQ 95
05 Jul 2 2006 631547 2002 CHAMBERS CR + GARRISON CHAMBERS CR 12.0007 WDFW 81
05 Aug 4 2006 631558 2002 MINTER HATCHERY MINTER CR  15.0048 WDFW 75
06 Jul 21 2006 631558 2002 MINTER HATCHERY MINTER CR 15.0048 WDFW 83
05 Aug 32006 631769 2003 LYONS FERRY HATCHERY SNK BLW GRANDE RHOND WDFW 55
05 Aug 5 2006 631769 2003 LYONS FERRY HATCHERY SNK BLW GRANDE RHOND WDFW 53
05 Aug 6 2006 631769 2003 LYONS FERRY HATCHERY SNK BLW GRANDE RHOND WDFW 56
05 Jul 7 2006 631769 2003 LYONS FERRY HATCHERY SNK BLW GRANDE RHOND WDFW 55
4B Jul 29 2006 631769 2003 LYONS FERRY HATCHERY SNK BLW GRANDE RHOND WDFW 69
05 Aug 14 2006 631774 y 2002 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 78
05 Jul 15 2006 631774 y 2002 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 82
05 Jul 22 2006 631774 y 2002 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 75
06 Aug 5 2006 631777 2002 HOODSPORT HATCHERY FINCH CR 16.0222 WDFW 82
05 Aug 8 2006 631777 2002 HOODSPORT HATCHERY FINCH CR  16.0222 WDFW 81
05 Jul 82006 631777 2002 HOODSPORT HATCHERY FINCH CR  16.0222 WDFW 87
06 Jul 16 2006 631777 2002 HOODSPORT HATCHERY FINCH CR 16.0222 WDFW 71
06 Aug 8 2006 631780 2002 VOIGHTS CR HATCHERY VOIGHT CR 10.0414 WDFW 76
06 Jul 12 2006 631780 2002 VOIGHTS CR HATCHERY VOIGHT CR 10.0414 WDFW 76
05 Jul 16 2006 631781 2002 TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 65
06 Jul 16 2006 631781 2002 TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 81
05 Jul 30 2006 631781 2002 TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 62
05 Aug 2 2006 631783 y 2002 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 89
05 Aug 4 2006 631784 y 2002 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 91
06 Aug 5 2006 631784 y 2002 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 73
05 Aug 19 2006 631789 y 2003 KENDALL CR HATCHERY NOOKSACK R -NF 01.0120 WDFW 60
05 Jul 4 2006 631789 y 2003 KENDALL CR HATCHERY NOOKSACK R -NF 01.0120 WDFW 80
05 Jul 10 2006 631798 2002 HOODSPORT HATCHERY FINCH CR  16.0222 WDFW 85
05 Jul 27 2006 631799 2002 WALLACE R HATCHERY WALLACE R 07.0940 WDFW 66
05 Aug 26 2006 631876 2003 HUPP SPRINGS REARING MINTER CR 15.0048 WDFW 51
05 Aug 21 2006 631880 2003 GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 49
05 Aug 6 2006 631895 y 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 58
05 Aug 20 2006 631897 2003 WALLACE R HATCHERY WALLACE R 07.0940 WDFW 52
06 Jul 16 2006 631966 2002 TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 84
05 Aug 32006 631977 2003 MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 58
05 Aug 5 2006 631977 2003 MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 57
05 Aug 8 2006 631977 2003 MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 58
05 Jul 29 2006 631977 2003 MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 59
05 Aug 8 2006 632277 2003 GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 65
05 Jul 29 2006 632277 2003 GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 53
05 Aug 21 2006 632278 2003 GORST CR REARING PND GORST CR  15.0216 SUQ 54
05 Aug 12 2006 632281 2003 WALLACE R HATCHERY WALLACE R 07.0940 WDFW 60
05 Aug 19 2006 632281 y 2003 WALLACE R HATCHERY WALLACE R 07.0940 WDFW 58
05 Aug 5 2006 632282 2003 TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 61
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05 Aug 21 2006 632282 2003 TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 56
05 Aug 5 2006 632283 y 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 55
05 Aug 5 2006 632283 y 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 56
05 Aug 11 2006 632283 y 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 57
05 Aug 19 2006 632283 y 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 59
05 Jul 12006 632283 y 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 73
06 Jul 82006 632283 y 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 72
05 Aug 5 2006 632284 2003 MINTER HATCHERY MINTER CR 15.0048 WDFW 60
05 Aug 6 2006 632284 2003 MINTER HATCHERY MINTER CR 15.0048 WDFW 70
05 Aug 6 2006 632284 2003 MINTER HATCHERY MINTER CR 15.0048 WDFW 54
05 Aug 8 2006 632284 2003 MINTER HATCHERY MINTER CR 15.0048 WDFW 54
05 Aug 20 2006 632284 2003 MINTER HATCHERY MINTER CR  15.0048 WDFW 69
05 Jul 4 2006 632284 2003 MINTER HATCHERY MINTER CR  15.0048 WDFW 67
05 Jul 14 2006 632284 2003 MINTER HATCHERY MINTER CR  15.0048 WDFW 62
4B Jul 14 2006 632284 2003 MINTER HATCHERY MINTER CR  15.0048 WDFW 65
06 Jul 15 2006 632284 2003 MINTER HATCHERY MINTER CR  15.0048 WDFW 78
05 Jul 29 2006 632284 2003 MINTER HATCHERY MINTER CR  15.0048 WDFW 58
05 Aug 18 2006 632368 2003 LYONS FERRY HATCHERY SNK BLW GRANDE RHOND WDFW 53
05 Aug 5 2006 632375 y 2003 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 54
05 Aug 5 2006 632375 y 2003 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 59
06 Aug 8 2006 632375 y 2003 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 67
05 Aug 14 2006 632375 y 2003 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 52
06 Aug 18 2006 632375 y 2003 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 76
05 Jul 7 2006 632378 y 2003 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 54
05 Aug 8 2006 632383 y 2003 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 66
05 Aug 11 2006 632383 y 2003 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 68
05 Jul 12 2006 632383 y 2003 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 66
05 Aug 12 2006 632385 2003 VOIGHTS CR HATCHERY VOIGHT CR 10.0414 WDFW 55
05 Aug 14 2006 632385 2003 VOIGHTS CR HATCHERY VOIGHT CR  10.0414 WDFW 54
06 Aug 18 2006 632388 2003 ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 79
05 Aug 12 2006 632389 2003 HOODSPORT HATCHERY FINCH CR  16.0222 WDFW 54
05 Jul 82006 632389 2003 HOODSPORT HATCHERY FINCH CR  16.0222 WDFW 52
05 Jul 30 2006 632389 2003 HOODSPORT HATCHERY FINCH CR  16.0222 WDFW 65
05 Aug 2 2006 632471 2003 HOODSPORT HATCHERY FINCH CR  16.0222 WDFW 58
05 Aug 11 2006 632472 2003 GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 57
05 Jul 15 2006 632472 2003 GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 55
05 Aug 18 2006 632488 2003 PORTAGE BAY HATCHERY PORTAGE BAY/SHIP CNL uw 75
05 Aug 13 2006 632491 2003 PORTAGE BAY HATCHERY PORTAGE BAY/SHIP CNL uw 91
05 Aug 6 2006 632577 2003 COLUMBIA R - GENERAL WDFW 50
05 Aug 21 2006 632577 2003 COLUMBIA R - GENERAL WDFW 55
05 Aug 12 2006 632579 2003 SIMILKAMEEN R 490325 WDFW a7
05 Aug 4 2006 632580 2004 COLUMBIA R - GENERAL WDFW 56
05 Aug 19 2006 632870 2004 GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 55
05 Aug 14 2006 051399 2002 MAKAH NFH ON SOOES R SOOES R 20.0015 FWS 77
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05 Jul 1 2007 632799 2004 COLUMBIA R - GENERAL WDFW 75
05 Jul 14 2007 632864 2004 COLUMBIA R - GENERAL WDFW 52
05 Jul 29 2007 632580 2004 COLUMBIA R - GENERAL WDFW 57
05 Jul 29 2007 632864 2004 COLUMBIA R - GENERAL WDFW 55
05 Jul 29 2007 633168 2004 SIMILKAMEEN R 490325 WDFW 54
05 Aug 4 2007 210599 2004 BAKER R  03.0435 WDFW 50
05 Aug 4 2007 632864 2004 COLUMBIA R - GENERAL WDFW 48
05 Jul 12007 210520 2003BERNIE GOBIN HATCH TULALIP CR 07.0001 TULA 86
05 Jul 17 2007 210520 2003BERNIE GOBIN HATCH TULALIP CR 07.0001 TULA 93
06 Jul 13 2007 632786 2004CHAMBERS CR HATCHERY CHAMBERS CR 12.0007 WDFW 56
05 Jul 17 2007 632786 2004CHAMBERS CR HATCHERY CHAMBERS CR 12.0007 WDFW 64
06 Jul 27 2007 632786 2004CHAMBERS CR HATCHERY CHAMBERS CR 12.0007 WDFW 69
06 Aug 9 2007 632786 2004CHAMBERS CR HATCHERY CHAMBERS CR 12.0007 WDFW 69
05 Jul 7 2007 632996 2004COWLITZ SALMON HATCH COWLITZR 26.0002 WDFW 58
05 Jul 19 2007 633065 2004 COWLITZ SALMON HATCH COWLITZR 26.0002 WDFW 53
05 Aug 4 2007 632874 2004ENDICOTT PD (LLTK) SKOKOMISH R 16.0001 WDFW 47
05 Aug 9 2007 632468 2003ENDICOTT PD (LLTK) SKOKOMISH R 16.0001 WDFW 64
05 Jul 12007 632472 2003GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 74
05 Jul 12007 632870 2004 GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 64
05 Jul 7 2007 632871 2004 GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 70
05 Jul 8 2007 632871 2004 GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 72
05 Jul 13 2007 632472 2003GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 71
06 Jul 24 2007 632870 2004 GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 69
05 Jul 30 2007 632870 2004 GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 72
05 Aug 32007 632870 2004 GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 75
05 Aug 9 2007 632166 2003GARRISON HATCHERY CHAMBERS CR 12.0007 WDFW 65
05 Jul 2 2007 632796 Y 2004 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 55
05 Jul 15 2007 633366 Y 2005GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 60
06 Jul 21 2007 632375 Y 2003GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 82
06 Jul 24 2007 632897 Y 2004 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 56
06 Jul 29 2007 632375 Y 2003GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 63
06 Jul 29 2007 632897 Y 2004 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 58
05 Aug 32007 632897 Y 2004 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 68
06 Aug 4 2007 632897 Y 2004 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 77
05 Aug 9 2007 632897 Y 2004 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 63
06 Jul 12007 632279 2003GORST CR REARING PND GORST CR  15.0216 SuUQ 76
06 Jul 20 2007 632279 2003GORST CR REARING PND GORST CR  15.0216 SUQ 87
05 Jul 25 2007 632880 2004GORST CR REARING PND GORST CR  15.0216 SUQ 64
05 Jul 12007 210592 Y 2004GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 71
05 Jul 4 2007 210592 Y 2004GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 54
05 Jul 6 2007 210592 Y 2004GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 79
05 Jul 21 2007 632283 Y 2003GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 90
06 Jul 28 2007 632283 Y 2003GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 78
05 Aug 32007 632283 Y 2003GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 80
05 Jul 12007 025650 2005H-CHEHALIS R R-HARRISON R CDFO 46
05 Jul 30 2007 185030 Y 2005H-CHILLIWACK R R-CHILLIWACK R CDFO 41
05 Jul 27 2007 210543 2003HOKO FALLS HATCHERY HOKO R 19.0148 MAKA 85
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05 Jul 1 2007 632471 2003HOODSPORT HATCHERY FINCH CR 16.0222 WDFW 74
06 Jul 7 2007 632471 2003HOODSPORT HATCHERY FINCH CR  16.0222 WDFW 65
06 Jul 10 2007 632389 2003HOODSPORT HATCHERY FINCH CR  16.0222 WDFW 76
06 Jul 20 2007 632389 2003HOODSPORT HATCHERY FINCH CR  16.0222 WDFW 81
06 Aug 4 2007 631777 2002HOODSPORT HATCHERY FINCH CR  16.0222 WDFW 87
05 Jul 19 2007 632464 2003ICY CR HATCHERY GREENR  09.0001 WDFW 89
05 Jul 21 2007 632464 2003ICY CR HATCHERY GREENR  09.0001 WDFW 82
06 Aug 9 2007 631864 2002ICY CR HATCHERY GREENR  09.0001 WDFW 86
05 Jul 14 2007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 68
06 Jul 14 2007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 71
06 Jul 15 2007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 85
05 Jul 17 2007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 66
05 Jul 25 2007 632388 2003ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 79
05 Jul 27 2007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 76
05 Jul 28 2007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 67
05 Jul 29 2007 632388 2003ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 90
05 Jul 29 2007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 75
05 Jul 29 2007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 61
05 Aug 32007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 60
05 Aug 4 2007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 80
05 Aug 4 2007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 75
05 Aug 4 2007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 77
05 Aug 9 2007 632972 2004ISSAQUAH HATCHERY ISSAQUAH CR 08.0178 WDFW 54
06 Jul 17 2007 210598 2004KALAMA CR HATCHERY KALAMA CR 11.0017 NISQ 87
05 Aug 4 2007 210598 2004KALAMA CR HATCHERY KALAMA CR 11.0017 NISQ 68
05 Aug 32007 632785 Y 2004KENDALL CR HATCHERY NOOKSACK R -NF 01.0120 WDFW 58
05 Jul 28 2007 632978 2004LAKEWOOD HATCHERY CHAMBERS CR 12.0007 WDFW 56
05 Jul 12007 610150 2004LYONS FERRY HATCHERY SNAKE R@PITT. LNDG NEZP 57
05 Jul 27 2007 633283 2004LYONS FERRY HATCHERY SNK BLW GRANDE RHOND WDFW 52
05 Jul 28 2007 631769 2003LYONS FERRY HATCHERY LYONS FERRY REL.SITE WDFW 73
05 Jul 28 2007 633283 2004LYONS FERRY HATCHERY SNK BLW GRANDE RHOND WDFW 55
05 Jul 13 2007 632889 Y 2004MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 55
05 Aug 2 2007 632391 2004MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 63
05 Aug 4 2007 632391 2004MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 53
05 Aug 4 2007 632889 Y 2004MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 64
06 Jul 8 2007 632284 2003MINTER HATCHERY MINTER CR  15.0048 WDFW 69
06 Jul 18 2007 632284 2003MINTER HATCHERY MINTER CR 15.0048 WDFW 89
05 Jul 27 2007 632965 2004MINTER HATCHERY MINTER CR  15.0048 WDFW 71
06 Jul 28 2007 632284 2003MINTER HATCHERY MINTER CR  15.0048 WDFW 81
05 Aug 4 2007 632965 2004MINTER HATCHERY MINTER CR  15.0048 WDFW 65
06 Jul 12007 632783 Y 2004NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 63
05 Jul 19 2007 210548 Y 2003NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 71
05 Jul 22 2007 210548 Y 2003NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 78
06 Jul 28 2007 632783 Y 2004NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 62
06 Aug 32007 210547 Y 2003NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 80
05 Aug 32007 632783 Y 2004NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 62
06 Aug 4 2007 210547 Y 2003NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 74
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Appendix J. Continued.

Recovery Brood Release Fork Length
Area Date Tag code DIT Year Rearing Hatchery Release Site Agency (cm)

05 Aug 4 2007 632783 Y 2004NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 70
05 Aug 92007 632783 Y 2004NISQUALLY HATCHERY CLEARCR 11.0013C NISQ 67
06 Aug 92007 632783 Y 2004NISQUALLY HATCHERY CLEARCR 11.0013C NISQ 50
05 Jul 15 2007 109577 20050XBOW HATCHERY SNAKE@ HLLS CNYON DM IDFG 46
05 Aug 42007 052771 2004QUILCENE BAY SEA PENS QUILCENE BAY SEA PENS SKOK 47
06 Aug 92007 052771 2004QUILCENE BAY SEA PENS QUILCENE BAY SEA PENS SKOK 64
05 Jul 22007 632890 2004RFEG 6 HOOD CANAL HAMMA HAMMA 16.0251 WDFW 73
05 Jul 62007 632890 2004RFEG 6 HOOD CANAL HAMMA HAMMA 16.0251 WDFW 69
06 Jul 27 2007 632890 2004RFEG 6 HOOD CANAL HAMMA HAMMA 16.0251 WDFW 69
05 Jul 42007 632384 Y 2003SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 62
05 Jul 14 2007 632383 Y 2003SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 67
05 Jul 17 2007 632794 Y 2004 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 66
05 Jul 30 2007 633369 Y 2005SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 43
06 Jul 19 2007 632378 Y 2003S00S CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 78
06 Jul 20 2007 632967 Y 2004S00S CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 72
05 Jul 252007 632967 Y 2004S00S CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 81
05 Aug 92007 632967 Y 2004S00S CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 75
05 Jul 28 2007 052874 Y 2005SPRING CR NFH SPRING CR  29.0159 FWS 49
05 Jul 82007 632873 2004 TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 62
05 Jul 82007 632873 2004 TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 75
05 Jul 14 2007 632282 2003TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 71
05 Jul 14 2007 632282 2003TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 71
05 Jul 222007 632282 2003TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 79
05 Jul 28 2007 632282 2003TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 73
06 Jul 28 2007 632282 2003TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 79
05 Jul 28 2007 633089 2004 TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 68
05 Jul 30 2007 632873 2004 TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 62
05 Aug 32007 632282 2003TUMWATER FALLS HATCH DESCHUTES R 13.0028 WDFW 74
06 Jul 82007 632385 2003VOIGHTS CR HATCHERY VOIGHT CR  10.0414 WDFW 88
05 Jul 92007 632964 2004VOIGHTS CR HATCHERY VOIGHT CR  10.0414 WDFW 66
05 Jul 14 2007 632385 2003VOIGHTS CR HATCHERY VOIGHT CR  10.0414 WDFW 72
05 Jul 152007 632964 2004VOIGHTS CR HATCHERY VOIGHT CR  10.0414 WDFW 67
05 Jul 19 2007 632964 2004VOIGHTS CR HATCHERY VOIGHT CR  10.0414 WDFW 74
06 Jul 212007 632964 2004VOIGHTS CR HATCHERY VOIGHT CR  10.0414 WDFW 73
05 Jul 252007 632964 2004VOIGHTS CR HATCHERY VOIGHT CR  10.0414 WDFW 61
06 Jul 28 2007 632964 2004VOIGHTS CR HATCHERY VOIGHT CR  10.0414 WDFW 72
05 Aug 32007 632964 2004VOIGHTS CR HATCHERY VOIGHT CR  10.0414 WDFW 81
06 Aug 32007 632964 2004VOIGHTS CR HATCHERY VOIGHT CR  10.0414 WDFW 68
05 Aug 42007 632964 2004VOIGHTS CR HATCHERY VOIGHT CR  10.0414 WDFW 76
05 Jul 152007 632876 2004WALLACE R HATCHERY WALLACE R 07.0940 WDFW 62
05 Jul 27 2007 632876 2004WALLACE R HATCHERY WALLACE R 07.0940 WDFW 59
06 Aug 92007 632789 Y 2004WALLACE R HATCHERY WALLACE R 07.0940 WDFW 54
05 Aug 92007 632876 2004WALLACE R HATCHERY WALLACE R 07.0940 WDFW 62
05 Jul 252007 610148 51
05 Aug 52007 610148 55
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Appendix K. Observed harvested Chinook salmon with Double Index Tag (DI T) coded

wiretags

Observed harvested Chinook salmon with Double Intex (DIT) coded wire tags during the

Chinook Selective Fisheries in Marine Areas 5 an2083 through 2006.

Fork
Recovery Brood Release Length
Area Date Tag Code  Year Rearing Hatchery Release Site Agency (CM)

05 Jul 21 2003 184124 1999 H-CHILLIWACK R R-CHILLIWACK R CDFO 81
05 Jul 26 2003 184614 2000 H-CHILLIWACK R R-CHILLIWACK R CDFO 53
05 Aug 12003 184916 2001 H-CHILLIWACK R R-CHILLIWACK R CDFO 56
05 Aug 12003 210153 1999 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 68
06 Aug 32003 210153 1999 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 78
06 Jul 6 2003 210153 1999 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 75
05 Jul 13 2003 210153 1999 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 57
05 Jul 25 2003 210153 1999 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 88
06 Jul 25 2003 210153 1999 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 54
06 Jul 26 2003 210153 1999 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 78
05 Jul 27 2003 210153 1999 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 83
06 Jul 30 2003 210153 1999 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ

06 Jul 30 2003 210153 1999 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 97
06 Jul 12 2003 210166 1999 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 70
05 Jul 27 2003 210166 1999 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 72
05 Aug 22003 210279 2000 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 55
06 Aug 32003 210279 2000 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 81
05 Jul 20 2003 210279 2000 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 65
05 Jul 26 2003 210279 2000 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 75
05 Jul 26 2003 210279 2000 GROVERS CR HATCHERY GROVERS CR HATCHERY SuUQ 62
05 Aug 12003 630171 1999 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 87
06 Aug 32003 630171 1999 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 79
05 Jul 8 2003 630171 1999 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 56
06 Jul 26 2003 630171 1999 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 77
06 Jul 30 2003 630171 1999 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 73
06 Jul 18 2003 630173 1999 SAMISH HATCHERY FRIDAY CR + SAMISH R WDFW 77
06 Aug 32003 630189 2000 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 73
06 Jul 6 2003 630189 2000 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 67
06 Jul 18 2003 630197 1999 MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 76
05 Jul 27 2003 630197 1999 MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 84
05 Jul 7 2003 630668 2000 WALLACE R HATCHERY WALLACE R 07.0940 WDFW 57
05 Jul 13 2003 630669 2000 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 55
05 Jul 27 2003 630669 2000 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 53
05 Aug 22003 630683 2000 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 69
06 Jul 24 2003 630683 2000 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 60
05 Jul 27 2003 630683 2000 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 58
05 Aug 12003 630687 2000 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 53
05 Jul 11 2003 630687 2000 NISQUALLY HATCHERY CLEARCR 11.0013C NISQ 56

162



Final Working Draft 3-14-08

Appendix K. Continued.

Fork
Tag Brood Release Length
Area  Recovery Date Code Year Rearing Hatchery Release Site Agency (C™M)
5 July 24,2004 184914 2001 H-CHILLIWACK R R-CHILLIWACK R CDFO 64
5 July 5, 2004 184916 2001 H-CHILLIWACK R R-CHILLIWACK R CDFO 63
5 July 6, 2004 184916 2001 H-CHILLIWACK R R-CHILLIWACK R CDFO 61
5 July 25,2004 184916 2001 H-CHILLIWACK R R-CHILLIWACK R CDFO 76
5 July 17,2004 185533 2002 H-CHILLIWACK R R-CHILLIWACK R CDFO 48
5 July 2,2004 210279 2000 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 71
5 July 10, 2004 210279 2000 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 75
5 July 14,2004 210279 2000 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 61
6 July 17,2004 210279 2000 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 61
6 July 24,2004 210279 2000 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 83
5 August 1, 2004 210390 2001 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 57
5 August 1, 2004 210390 2001 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 59
6 July 3,2004 630189 2000 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 75
5 July 1, 2004 630668 2000 WALLACE R HATCHERY WALLACE R 07.0940 WDFW 80
5 July 14,2004 630669 2000 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 78
6 July 3,2004 630669 2000 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 79
6 July 21, 2004 630669 2000 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 65
6 July 23,2004 630683 2000 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 75
6 July 14,2004 630684 2000 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 86
6 July 29,2004 630684 2000 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 81
5 July 10, 2004 630687 2000 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 80
6 July 23,2004 630687 2000 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 65
6 July 27,2004 630694 2000 MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 76
5 July 4,2004 636322 2001 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 63
5 July 10, 2004 636322 2001 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 61
5 July 17,2004 636322 2001 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 69
5 July 20, 2004 636322 2001 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 56
5 July 25,2004 636322 2001 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 45
6 July 3, 2004 636322 2001 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 65
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Appendix K. Continued.

Recovery Brood Release Fork Length
Area Date Tag codeYear Rearing Hatchery Release Site Agency (cm)
06 8-Jul-05 210390 2001 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 75
06 15-Jul-05 2103902001 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 82
06 8-Aug-05 210390 2001 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 73
06 8-Aug-05 210390 2001 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 79
05 2-Jul-05 210407 2002 DUNGENESS HATCHERY GRAY WOLF R 18.0048 WDFW 07
06 1-Jul-05 210479 2002 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 61
06 26-Jul-05 2104832002  NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 47
05 20-Jul-05 2105482003  NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 93
06 8-Jul-05 631371 2002 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 68
05 21-Jul-05 6313712002 GEORGE ADAMS HATCHRY PURDY CR 16.0005 WDFW 64
05 22-Jul-05 6313712002 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 52
05 23-Jul-05 6313712002 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 62
05 23-Jul-05 6313712002 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 59
05 23-Jul-05 6313712002 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 52
06 24-Jul-05 6313712002 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 63
05 10-Aug-05 6313712002 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 72
05 10-Aug-05 6313712002 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 61
05 6-Aug-05 631375 2001 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 86
05 23-Jul-05 631377 2001 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 84
05 7-Aug-05 631377 2001 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 72
05 21-Jul-05 6313872002 WALLACE R HATCHERY WALLACE R 07.0940 WDFW %
MARBLEMOUNT
05 22-Jul-05 631414 2002 HATCHERY CASCADE R 03.1411 WDFW 56
MARBLEMOUNT
05 22-Jul-05 631414 2002 HATCHERY CASCADE R 03.1411 WDFW 56
05 20-Jul-05 631546 2002 KENDALL CR HATCHERY DEADHORSE CR 01.0495 WDFW 55
05 20-Jul-05 631774 2002 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 61
05 21-Jul-05 631774 2002 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 58
06 23-Jul-05 631774 2002 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 60
05 23-Jul-05 6317762002 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 57
05 21-Jul-05 6317842002 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 61
05 20-Jul-05 6317892003 KENDALL CR HATCHERY NOOKSACK R -NF 01.01 WDFW 42
05 23-Jul-05 6363222001 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 67
06 25-Jul-05 636322 2001 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 83
06 4-Aug-05 636322 2001 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 83

164



Final Working Draft 3-14-08

Appendix K. Continued.

Recovery Brood Release Fork Length
Area Date Tag code Year Rearing Hatchery Release Site Agency (cm)
05 Jul 62006 185162 2003 H-CHILLIWACK R R-CHILLIWACK R CDFO 62
05 Aug 22006 210479 2002 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 79
06 Jul192006 210479 2002 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 81
05 Jul212006 210479 2002 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 69
05 Aug 52006 210483 2002 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 67
05 Jul16 2006 210483 2002 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 62
05 Aug 62006 210484 2002 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 73
06 Aug 192006 210547 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 58
06 Jul 62006 210547 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 69
05 Aug 62006 210548 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 63
05 Aug 62006 210548 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 57
05 Aug 82006 210548 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 55
05 Aug 122006 210548 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 51
05 Jul26 2006 210548 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 71
05 Jul292006 210548 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 58
06 Jul162006 631371 2002 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 75
06 Jul232006 631371 2002 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 77
05 Aug 142006 631774 2002 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 78
05 Jul152006 631774 2002 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 82
05 Jul222006 631774 2002 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 75
05 Aug 42006 631784 2002 SOO0S CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 91
06 Aug 52006 631784 2002 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 73
05 Aug 192006 631789 2003 KENDALL CR HATCHERY NOOKSACK R -NF 01.0120 WDFW 60
05 Jul 42006 631789 2003 KENDALL CR HATCHERY NOOKSACK R -NF 01.0120 WDFW 80
05 Aug 122006 632281 2003 WALLACE R HATCHERY WALLACE R 07.0940 WDFW 60
05 Aug 192006 632281 2003 WALLACE R HATCHERY WALLACE R 07.0940 WDFW 58
05 Aug 52006 632283 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 55
05 Aug 52006 632283 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 56
05 Aug 112006 632283 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 57
05 Aug 192006 632283 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 59
05 Jul 12006 632283 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 73
06 Jul 82006 632283 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 72
05 Aug 52006 632375 2003 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 54
05 Aug 52006 632375 2003 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 59
06 Aug 82006 632375 2003 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 67
05 Aug 142006 632375 2003 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 52
06 Aug 182006 632375 2003 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 76
05 Jul 72006 632378 2003 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 54
05 Aug 82006 632383 2003 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 66
05 Aug 112006 632383 2003 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 68
05 Jul122006 632383 2003 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 66
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Appendix K. Continued.

Recovery Brood Release Fork Length
Area Date Tag code Year Rearing Hatchery Release Site Agency (cm)
05 Jul282007 052874 2005 SPRING CR NFH SPRING CR 29.0159 FWS 49
05 Jul302007 185030 2005 H-CHILLIWACK R R-CHILLIWACK R CDFO 41
06 Aug 32007 210547 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 80
06 Aug 42007 210547 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 74
05 Jul192007 210548 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 71
05 Jul222007 210548 2003 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 78
05 Jul 12007 210592 2004 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 71
05 Jul 42007 210592 2004 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 54
05 Jul 62007 210592 2004 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 79
05 Jul212007 632283 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 90
06 Jul282007 632283 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 78
05 Aug 32007 632283 2003 GROVERS CR HATCHERY GROVERS CR HATCHERY SUQ 80
06 Jul212007 632375 2003 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 82
06 Jul292007 632375 2003 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 63
06 Jul 192007 632378 2003 SOO0S CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 78
05 Jul14 2007 632383 2003 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 67
05 Jul 42007 632384 2003 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 62
06 Jul 12007 632783 2004 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 63
06 Jul282007 632783 2004 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 62
05 Aug 32007 632783 2004 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 62
05 Aug 42007 632783 2004 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 70
05 Aug 92007 632783 2004 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 67
06 Aug 92007 632783 2004 NISQUALLY HATCHERY CLEAR CR 11.0013C NISQ 50
05 Aug 32007 632785 2004 KENDALL CR HATCHERY NOOKSACK R -NF 01.0120 WDFW 58
06 Aug 92007 632789 2004 WALLACE R HATCHERY WALLACE R 07.0940 WDFW 54
05 Jul17 2007 632794 2004 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 66
05 Jul 22007 632796 2004 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 55
05 Jul132007 632889 2004 MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 55
05 Aug 42007 632889 2004 MARBLEMOUNT HATCHERY CASCADE R 03.1411 WDFW 64
06 Jul24 2007 632897 2004 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 56
06 Jul292007 632897 2004 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 58
05 Aug 32007 632897 2004 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 68
06 Aug 42007 632897 2004 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 77
05 Aug 92007 632897 2004 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 63
06 Jul202007 632967 2004 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 72
05 Jul252007 632967 2004 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 81
05 Aug 92007 632967 2004 SOOS CREEK HATCHERY BIG SOOS CR 09.0072 WDFW 75
05 Jul152007 633366 2005 GEORGE ADAMS HATCHRY PURDY CR  16.0005 WDFW 60
05 Jul302007 633369 2005 SAMISH HATCHERY FRIDAY CR 03.0017 WDFW 43
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Appendix L. Estimated mortality of unmarked DIT Chinook dueto catch and reease mortality

Observed number of Double Index Tagged (DIT) Chinloept by anglers, and the estimated mortalityroharked DIT Chinook due
to catch and release mortality, during the ChinSelective Fisheries in Marine Areas 5 and 6, 2008ugh 2006.

2003 Recoveries

Estimated Estimated Angler Variance of Standard Error of
DIT Harvest of Releases of Estimated Estimated Estimated
Brood Tagged fish  Marked DIT UnMarked DIT Mortality of Mortality of DIT Mortality of DIT
Hatchery Year Observed fish fish Unmarked DIT fish Fish Fish

George Adams 2000 3 11.42 11.34 1.13 0.32 0.57
Grovers Creek 1999 10 35.16 35.05 3.51 0.98 0.99
Grovers Creek 2000 5 19.78 20.05 2.01 0.61 0.78
Chilliwack 1999 1 4.07 4.00 0.40 0.12 0.35
Chilliwack 2000 1 4.07 4.08 0.41 0.13 0.35
Chilliwack 2001 1 4.18 4.10 0.41 0.13 0.36
Marblemount 1999 2 6.54 6.66 0.67 0.17 0.41
Nisqually 1999 2 7.47 7.32 0.73 0.14 0.37
Nisqually - A 2000 2 4.95 5.36 0.54 0.09 0.31
Nisqually - B 2000 2 9.90 9.78 0.98 0.39 0.63
Samish 1999 1 2.48 2.54 0.25 0.04 0.20
Soos Creek 1999 5 19.08 19.52 1.95 0.62 0.79
Soos Creek 2000 2 8.71 9.08 0.91 0.36 0.60
Wallace 2000 1 5.71 5.84 0.58 0.28 0.53
Total 38 14.47
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Appendix L. Continued.

2004 Recoveries

Variance of Variance of Standard Error
DIT Estimated Estimated Estimated Estimated Estimated of Estimated
Tagged Harvest of Harvest of Angler Releases Mortality of Mortality of Mortality of
Brood fish Marked DIT Marked DIT  of Unmarked Unmarked DIT Unmarked DIT Unmarked DIT
Hatchery Year Observed fish Fish DIT fish fish Fish Fish
George Adams 2000 3 7.1 10.02 7.2 0.7 0.1 0.32
George Adams 2001 6 22.6 70.03 21.2 2.1 0.62 0.79
Grovers Creek 2000 6 19.2 50.86 194 1.9 0.52 0.78
Grovers Creek 2001 2 7.5 20.49 7.5 0.8 0.21 0.45
Chilliwack 2001 4 15.0 41.8 14.7 15 0.4 0.63
Chilliwack 2002 1 3.8 10.93 3.8 0.4 0.11 0.33
Marblemount 2000 2 7.6 24.14 7.6 0.8 0.24 0.49
Nisqually A 2000 1 1.7 1.24 1.9 0.2 0.01 0.12
Nisqually B 2000 3 7.6 12.61 7.7 0.8 0.13 0.36
Soos Creek 2000 4 9.7 16.62 10.1 1.0 0.18 0.43
Wallace 2000 1 55 24.22 5.6 0.6 0.25 0.5
Wallace 2001 1 5.0 19.62 4.9 0.5 0.19 0.44
Total 34 11.2
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Appendix L. Continued.

2005 Recoveries

Variance of Variance of Standard Error

DIT Estimated Estimated Estimated Estimated Estimated of Estimated

Tagged Harvest of Harvest of Angler Releases Mortality of Mortality of Mortality of
Brood fish Marked DIT Marked DIT  of Unmarked Unmarked DIT Unmarked DIT Unmarked DIT
Hatchery Year Observed fish Fish DIT fish fish Fish Fish

Dungeness 2002 1 2.51 3.78 2.43 0.24 0.04 0.19

George Adams 2001 3 12.02 44.23 11.27 1.13 0.39 7 0.9

George Adams 2002 9 27.43 61.40 27.32 2.73 0.61 322
Grovers Creek 2001 4 8.25 9.74 8.26 0.83 0.10 0.59
Grovers Creek 2002 2 5.63 11.62 5.50 0.55 0.11 0.44
Kendall Creek 2002 1 3.65 9.67 3.71 0.37 0.10 0.32
Kendall Creek 2003 1 3.65 9.67 4.46 0.45 0.14 0.38
Marblemount 2002 2 7.30 19.34 7.33 0.73 0.19 0.62

Nisqually 2002 1 6.17 31.93 6.92 0.69 0.40 0.63

Nisqually 2003 1 3.65 9.67 3.60 0.36 0.09 0.31
Samish 2001 2 6.08 13.13 5.94 0.59 0.13 0.49
Samish 2002 3 9.13 20.87 9.23 0.92 0.21 0.75
Soos Creek 2001 1 2.43 3.46 2.21 0.22 0.03 0.17
Soos Creek 2002 1 3.65 9.67 3.81 0.38 0.11 0.32
Wallace River 2002 1 3.65 9.67 3.72 0.37 0.10 0.32

Total 33 105.19 105.70 10.57
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Appendix L. Continued.

2006 Recoveries

Variance of Variance of Standard Error
DIT Estimated Estimated Estimated Estimated Estimated of Estimated
Tagged Harvest of Harvest of Angler Releases Mortality of Mortality of Mortality of
Brood fish Marked DIT Marked DIT  of Unmarked Unmarked DIT Unmarked DIT Unmarked DIT
Hatchery Year Observed fish Fish DIT fish fish Fish Fish
George Adams 2002 2 5.99 12.03 5.97 0.60 0.12 0.49
George Adams 2003 5 20.23 62.09 20.15 2.01 0.62 517
Grovers Creek 2002 3 10.28 26.03 10.07 1.01 0.25 85 0.
Grovers Creek 2003 6 24.09 73.40 22.60 2.26 0.64 96 1.
Chillawack 2003 1 4.85 18.66 4.57 0.46 0.17 0.41
Kendall Creek 2003 2 9.11 32.53 8.97 0.90 0.32 0.79
Nisqually 2002 3 12.34 38.55 13.39 1.34 0.45 1.16
Nisqually 2003 8 31.35 92.62 30.88 3.09 0.90 2.66
Samish 2002 3 11.27 31.63 11.38 1.14 0.32 0.97
Samish 2003 3 10.40 25.83 10.24 1.02 0.25 0.86
Soos Creek 2002 2 8.41 26.94 8.78 0.88 0.29 0.77
Soos Creek 2003 1 4.85 18.66 4.86 0.49 0.19 0.43
Wallace River 2003 2 7.55 21.39 7.43 0.74 0.21 0.64
Total 41 160.7 159.28 15.93
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Appendix L. Continued.

2007 Recoveries

Variance of Variance of Standard Error
DIT Estimated Estimated Estimated Estimated Estimated of Estimated
Tagged Harvest of Harvest of Angler Releases Mortality of Mortality of Mortality of
Brood fish Marked DIT Marked DIT  of Unmarked Unmarked DIT Unmarked DIT Unmarked DIT
Hatchery Year Observed fish Fish DIT fish fish Fish Fish
George Adams 2003 2 3.45 2.50 3.47 0.35 0.03 0.22
George Adams 2004 5 15.43 49.71 15.50 1.55 0.50 6 1.2
George Adams 2005 1 5.43 24.08 5.43 0.54 0.24 0.49
Grovers Creek 2003 3 10.98 36.11 11.87 1.19 0.42 01 1.
Grovers Creek 2004 3 8.56 17.43 7.58 0.76 0.14 0.61
Chillawack 2005 1 3.78 10.52 6.09 0.61 0.27 0.52
Kendall Creek 2004 1 3.78 10.52 5.45 0.55 0.22 0.47
Marblemount 2004 2 9.21 34.59 9.43 0.94 0.36 0.83
Nisqually 2003 4 14.30 50.95 14.60 1.46 0.53 1.23
Nisqually 2004 6 19.83 62.42 19.72 1.97 0.62 1.63
Samish 2003 1 5.43 24.08 5.56 0.56 0.25 0.50
Samish 2004 1 5.46 24.30 5.31 0.53 0.23 0.48
Samish 2005 1 3.78 10.52 4.17 0.42 0.13 0.36
Soos Creek 2003 1 1.71 1.21 1.71 0.17 0.01 0.11
Soos Creek 2004 3 11.38 43.66 11.40 1.14 0.44 0.97
Spring Creek 2005 1 3.20 7.02 3.18 0.32 0.07 0.26
Wallace River 2004 1 2.53 3.86 2.54 0.25 0.04 0.20
Total 37 128 133 13
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